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876. Bohne Aner; A, Schreiber. (Zeitschr. f. Vermessungswesen, 
35. pp. 529, 561, 1906, and 86. pp. 449, 481, 1907. Zeitschr, Instrumentenk. 
28. pp. 22-24, Jan., 1908. Abstract.)—A description of a series of experiments 
undertaken for the purpose of determining the exactness of the readings of 
the improved form of, Bohne,aneroid,. Special attention was paid to the 
elastic after-action of the material of which the exhausted chamber is made. 
The conclusion is arrived at that only with very great care can the aneroid 
be used for greatly differing heights and for rapid pressure-changes. The 
elastic after-action with increasing or decreasing pressures is appreciable 
and cannot be eliminated by a combination of the results of several observa- 
after-action 14m, | A. W. 

877. A Stereoscopic Method of Measuring Length. C. Pulfrich. (Zeitschr. 
Instrumentenk, 28. pp. 117-121, April, 1908.)—The instrument used consists 
of two parts : (1) A stereo-camera. Two photographic lenses are used; the 
images thus formed are focussed on the ground-glass screen as usual, (2) A 
stereometer, or micrometer microscope. This is interposed between the 
eyes of the observer and the doubled image. Thus the observer sees any 
object solid as with the stereoscope, and is able to measure its dimensions 
with the streometer. One of the first objects measured by this means was 
a bust at a distance of 8 metres; the errors resulting proved to be less 
mm, P. E. S, 


878. Apparatus for Measurement of Lateral Contraction. E. Griineisen. 
(Zeitschr. Instrumentenk. 28. pp. 89-100, April, 1908. Communication from 
the Physikal.-Techn. Reichsanstalt.)}—The instrument, which is designed for 
measuring the lateral contraction of tensile test-pieces, consists of a lever of 
arm ratios. 10:1 and 12:1 respectively, pressed against the specimen. by 
springs, and carrying at the end of each arm a Haidinger’s interference 
system. The longer lever gave readings correct to about +2 x 10~* cm, 
Readings on the two levers differed in certain instances by as much as about 
1. per cent.. The results dealt with in the next Abstract were obtained with 
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879. Elastic Constants of Metals. E. Griineisen. (Ann. d. Physik, 25. 5. 
pp. 825-851, April 28, 1908. Communication from the Physikal.-Techn. 
Reichsanstalt.)}—The following table contains the principal results given. 
Young's modulus, E, was found in some cases by the static method, in others 
by longitudinal vibrations. Poisson’s ratio, m,, from eee measurements of 
extension and | contraction (see and 
experiments ; H is = derived modulus of cubical slasticity. 


E. K. H. 
Worked Metals. kg./mm.* Pe kg/mm.* | kg/mm. | kg/mm.* 

Aluminium 7,190 | 0848 | — | 2680 ain 7,600 
1.......... 7.120 | | 2660 | 2,717 | 7,400 
Aluminium II. ...... q, 0884 | 0887 | 2,740 | 2,787 | 7,400 
Copper IV.a ......... 12,500 | 0348 | 0856 | 4,640 640 | 18,700 
Copper V. 18,110 0-391 4,710 
Copper VI..........+++ 8,040 | 0887 | O8099 | 4880 | 4 18,400 

ver / 860 | 2920 | 2.940 | 11,100 
Gold I 7,780 | 0428 | 0495 | 2780 | 2602 | 16,800 
Gold II. 8,120 | 0-420}. 0485 |. 2,960 |. 2,822 } 16,900 
Iron I 21,680 | 0-280 — |, 8,470 | 16,400 
Steel | 21,820 | 0987 | 0-287 8,280 | 16,700 
Constantan 16,590 | 0825 | 0829 | 6260 | 6,280 | 15,800 

beccis 12,640 | 0-829 | O829 | 4,760 | 4,740 | 12, 

Cadmium 5,090 0°80 1,960 4,200 
Tin 5,540 | 088 — | 2080 — ‘6,400 
Lead .... 1,666 | 0446') — 878 46,100 
Bismuth 8250 | 088 | 1,220} 8,900". 
Palladium 11,490 098 | 0401 | 4,120). 6,210 |..17,900 
Platinum II. ......... 17,080 | 0887 | 0868 | 6,160 |; 6,220 
Bronze | t 0358 | O177 , 8,500 9,700 


There is no apparent correlation ‘between the values of p and such eis! 
perties as hardness or melting-point ; but the values of » vary in an inverse 
manner to those of aE/c,s, the pan Se in adiabatic expansion, 
as shown in the following table :— — 


Rb | Au| Pd| Pt | Cu} At! So ca | Fe | Rh | Ir 


0-45 | 0-42 | 0-40 | 0-89 
0°80 | O44 | 0-46 | 0-58 


Ni 
| O83 | | 090/008) — | — 
| | 0-63 | | 0-66 


0°38 
0°60 O77 | 114 


0°35 
0°67 


E.R, 


Vereines Deutsch. Ing, 52. pp. 596-598, April 11, 1908.)—Models of structures 
for teaching purposes are built up of units consisting of blocks separated by 
nests of spiral springs. If overlapping ‘sheets of squared tracing paper 
be attached, one to each of two adjacent blocks, graphical representations 
of strains can be obtained. A model of an arch built up of the. block and 
spring units is illustrated. It is arranged so that'a measurable horizontal 
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thrust and a measurable bending moment can ‘be applied’ at’ one erid by 
means of weights on cords’ hanging can’ be’ applied 
at any points.on the arch. es bigs 02.108 
Vibratory Testing Machine (Elect. meh, 656-657, agit 
—Deseribes a machine made by Messrs. Olsen, primarily intended for pape 
staybolt material, by causing one end of a specimen to describe a citcle'tip’ 
in. in diam., whilst the specimen as a whole is under tetisile foad ‘up 'td 
4,000 Ibs. The machine is designed for specitnens of ‘from '6’to 8 in! testetl 
length, and the capacity for ordinary materials extends up to 1} im. iff ditint. 
An attachment is supplied by means of which the end of the ‘spécimiti' cath 
be caused to vibrate in the plane of the specimen only, and another by iiéanis 
of which a direct alternating stress can be applied: manatee of any bending 
action. The machine is motor-driven. | 
rit H . 
882. Siresses in Beams and Chain Rings. R. H. Smith. (Raginde?, 
105. pp. 77-78, Jan. 24, and pp. 184~185, Feb. 7, 1908.)—Limiting the’ problém 
to two dimensions, the max. normal and shear stresses on planes’ in beams 
are readily arrived at from stresses on a pair of planes at right angles: The 
formule are plotted, and. numerical values tabulated for rectangular aiid 
circular sections. The results are applied in considering the max. stresses ih 
chain rings. The planes on which there is no bending are found: “In the 


‘central longitudinal section the max. normal stréss occurs at the extreme 


edge, i.c., highest and lowest points of link. Considering the link as made up 
of two semicircular pieces joined by straight pieces, at the beginning of the 
Straight portion the severest stress on the section is at ny: 

not so great as that at top and bottom. é F.R. 


888. Vibration of Beams and Torsional Oscillations of ships w. M. 
Wallace. (Engineering, 85. p. 847, March 18, and p. 481) April 10,1908) 
—The mean deflection of a beam is first calculated in the ordinary manner, 
and multiplied by half the load. This is equated to the kinetic energy ih the 
mean position when vibrating, and the equation gives a value of the period 
of vibration. Tests have shown that the formulz are true within 1 pér cent. 
For a uniform and uniformly loaded cantilever T = 2,/(00802WP)gEI), and 
for a uniformly loaded free beam of the same length, /, the time of vibration 
is 24,/(0°0102WAF/gEI). W is total load, E is Young’s modulus, and ¥ is the 
moment of inertia of the section. On the same lines the time of complete 
torsional oscillation of a shaft is shown to be 2#/./(8w/20gC), where ?is the 
length, w the density, and C the modulus of rigidity. FR. 


884. Quebec Bridge Disaster. (Eng. Record, 67. pp. 604-510, Aprif 11 ; 
529-589, April 18, and p. 660, April 25, 1908. Report of Canadian Com- 
mission. Eng. News, 59. pp. 288-289, March 12; 807-816, March 19; 
404-405, April 9; 421-422, April 16; 455-459, April’ 98, and: pp. 480-486, 
April 80, 1908.) —Appendix 12.—Describes the fallen structure, and outlines. 
the evidence for locating the comimencement of failure in the two next-to- 
lowest chords A9-L and A@-R:. Diagrams show the deflection which 
had been under observation in these for some time previous to the collapse. 
Appendix 18.—A collation of published data of column tests which are usefully 
comparable with the case in question. It is concluded that the results on 
which moderit’ practice'in’ bridge construction is founded were obtained at 
least 20 years ago from materials other than those now used. The decrease 
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of strength with increase of i/r is not clearly discernible in the case of flat- 
ended. wrought-iron columns, but is evident with such pin-ended columns, 
although not so rapid as indicated by the formula used for the Quebec Bridge. 
The strength of columns is much affected by apparently minor end details, 
and by, the design of pin. A compression member of usual design and 
dimensions cannot be expected to have more than about half the ultimate 
strength of a tension member made from the same materials. Appendix 14.— 
Gives a re-computed stress diagram for the bridge. It is shown that on 
account of the fact that the preliminary estimate of dead load was not revised 
after. progress with. detailed design, stresses are higher, in some cases by 
as much as‘10 per cent., than those taken as correct by the designers. 
Appendix 15,—Experiments made in connection with the building of the 
bridge, and the inquiry. For the building, tests were made upon full-size 
eyebars, and also upon eyebars which had been slightly distorted. After the 
collapse, W. H. Burr (Engineering, 85. pp. 580-582, May 1, 1908), carried 
out a test to destruction of a }-scale model of chord A9 for the Phoenix 

Co. ._The web system collapsed with contraflexure at the middle 
of the length, and rivets were sheared, but the full strength of lattice-bars 
was not developed. The probable max. stress was only about 22,100 Ibs. per 
8q. in, or considerably less with allowance for rivet strength. The strength 
of the small sections used was notably higher than that of the corresponding 
components of the actual chords. The collapse was entirely sudden. 
Another model chord of the same material but of different design was tested 
by the Commission ;: this failed by buckling of the webs in centre bay at a 
stress of 87,000 Ibs. per sq. in. Tests of the materials used for these models, 
and of lattice-bars and rivets are given. Appendix 16.—Discussion of theories 
of built-up compression members, Formulz for general strength are arrived 
at in terms of eccentricity of loading and max. permissible stress. The re- 
sistance of lattice = &S, where S is the transverse shear and & is a coefficient 
whose values depend on the design of the member. Upon applying the re- 
sulting formule, and the published formulz to the chords AQ values are found 
for the sectional area of the lattice-bars of from 0°75 to 7:04sq. in. The 
designer (Szlapka) used the Rankine formula, and found 0°87 sq. in., which 
being too light he rejected and used 1°15 sq. in. The Commission considers 
that the latticing of the chords A9 was inefficient. Due to relative move- 
ments of the components in erecting the left chord, considerable obliquity 
of thrust resulted, which is shown to have been sufficient to account for the 
collapse, Appendix 17.—A comparison of the design of certain chords of the 
Quebec Bridge with those of members of other great cantilever 
bridges. F. R. 


885, Effect of Mica in Concrete. W.N. Willis. (Eng. Record, 57. p. 68, 
Jan. 18, 1908,)—Certain sands of the. Eastern States of the U.S.A. contain so 
much mica as to be worthless for concrete. The coarser sands contain 
8 to 4 per cent., and finer sands as much as 15 per cent. mica. In the experi- 
ments the fineness of mica in natural sands was imitated. The results of 
tests of 1;8 mortars made from two kinds of sand show that the effect of 
increase, of the percentage of mica up to 20, per cent. of the sand gradually 
decreases. the strength at all ages, At 6 months the strength with 15 to 20 
cent, mica) is that within, mica. 


886, Measurement of Velocity of Water. K.$chmitthenner.. (Zeitschr. 
Vereines Deutsch. Ing. 51. pp. 627-681, April 20, 1907. Paper read before 
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the Wurtemburg Section. Houille Blanche, 6. p. 282, Dec., 1907.)}-—The miéthod 
described, that due to E. Andersson, is only possible in channels ‘of con- 
siderable letigth and with a uniform cross-section, The method consists in 
measuring the velocity of a screen immersed in the flowing water and occu- 
pying as exactly as possible the whole cross-section of the channel. The 
screen runs on wheels, and a cohtact-maker on the carriagé completes an 
circuit at intervals of 1 m. . This gives notches on a moving 
paper strip, others being made by a separate magnet connected to a:pendulum 
beating seconds: From a comparison of the two sets it'is then: easy to 
calculate the mean water velocity. 
» 
Rev. 26. pp. 299-801, April, 1908.)}—The ‘two pendulums are monnted, one 
normally behind the other, each being provided with a light cork attachment 
carrying a small square of wire gauze of about 1mm. mesh. Thethreads of 
the gauze are set horizontal and vertical, and the pendulums are swung over 
about the same arc. With the pendulums at rest the observer, looking ‘ffom 
a distance through one gauze at the other with a bright background, sees 
horizontal and: vertical shadow bands: When the pendulunis move; the 
vertical bands are wiped out and the horizontal ones are seen to rotate through 
a large arc except at the moment of coincidence when they are for an mstant 
stationary and: nearly horizontal. The effect may be used: in timing thé 
interval between two coincidences. With a larger square of gauze of larger 
mesh the effect may be shown to a class, and pendulums may be thus com- 
pared which are scarcely seen to move. Other reinforcements are obtainable 
from the superposition of two. identical sets of concentric circles such a¢-zone 
888. Measuring Small Angles and Lengths. . G. Ai (Engi- 
neer, 105. pp. 417-419, April 24, 1908.}—Emphasises the laboratory uses ‘of 
the telescope, scale, and mirror. An extensometer is described: | To one end 
of a bar, pivoted on a support fixed to the testing machine, a telescope and 
scale are permanently attached. The other erid is forked, one point resting 
against a shoulder at the top of the test-piece, and on the other’ rest ‘two 
needle-poiats of a small table which carries a mirror resting by means of 
another needle-point on a shoulder at the bottom of the specimen. | It és‘also 
proposed to study the curvature of curved surfaces by means of a four-legged 
‘880. Residual Motion of Water. in’ Stationary Waves, ' Ayrton. 
(Roy. Soc., Proc. Ser. A. 80. pp. 252-260, April 6, 1908:}—It is‘well known that 
when water moves in stationary waves the particles do ‘not, like, pendulums, 
simply swing to and fro, returning after each oscillation to the points ‘from 
which they started ; but that each element takes up'a néw position after each 
oscillation,'so that it traces: out a’ path for itself; only returning’ after 
oscillations to its starting-point: Part of this residual motion 
traced out. mathematically by Rayleigh, and the present authoress here'deals 
with the subject experimentally. The motions, showing what are called end 
vortices, were revealed by bronze powder and water-colour stain in the 
water, and rendered permanent by the’ paper 
which should be referred to’ for the details: BRB 
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Kihetic Stability.| H. Lamb. (Roy Proc: Ser: A.'80.pp. 16841 97, 
March distinction is drawn bebwéen ‘ordinary ‘or 
stability, i} stability as judged by the method: of smalls oscillations; and 
secular!or permanent stability, i.¢., stability in which regardis had 'to possible: 
visGous! forces, and which’ is specially important in physical and cosmical 
applications: The'criteria of permanent stability are the sitwpler of the two. 
In 'the:class of problems dealing with constant cyclic momenta, the-conditiot» 
is thate certain function V + K should be amidinium, where Vis! the potential 
energypand: K denotes the’ kinetic energy of: the cyclic ‘motions alongs: |) in! 
the! second: class of cases {where certain velocities are: maintained constant) 
the céndition is that the “ kinetic potential” ¥—f, should be & Sminimoins 
here Ty denotes the kinetic energy of the system when “at rest” in any 
prescribed configaration... The author gives\ some! practical: applications of 
the) theory,, drawn from ‘the second class, aud deals partitedarly; with the 
stability:.of: ¢quilibrium relative to a tbody. which: is) maintained: in 
constant fotation about. » otiw lo stenpe Mere 
Ether: J: 5. Lecture; Manthestdr 
Univ. ipp: 6-24, 1908) delivered Nov. 4) 1907.}—-When we have aisystem whose 
momentum does. not remain constant the conclusion we ‘should draw ‘is ‘not 
that Newton's Third Law fails, but that our system, iristead of ‘being isolated; 
as we had supposed, iis:connected with another system) which can ‘store-up 
the momentum! jest by the primary; and that: theomotiom 
system \is»in saccordance ‘with! the ordinary laws of dynamics.’ Electrified 
bodies must thus ‘be conriected with some invisible universe, which we may 
call the ‘ether;:and this ether must possess mass‘and set’ in motion when 
the electrified. bodies are moved. We are thus sitrounded ‘by am invisible 
universe, with which we can get into touch by meas’ of ‘electrified bodies; 
The eléctrified body has associated with it an ethereal or astral body which 
it has to carry along with it as it moves, and which increases its apparent 
mass. The thedfigiven ‘out! when thé atoms: of: different elements. combine 
will be equal tothe sdiminution) of ithe ‘niatual electrostatic (potential of the 
atoms: combirling, and) will! thus a ‘measure’ of ‘the diminution ‘of’ the 
éthereab mass attached to: the:atoms.' The mass so ‘taken awap is that which; 
moving with the velécity of light, possesses! an -amount of ‘kinetic 
equalito the ‘mechanical equivalent of the heat, developed 'by! their chemicat 
combination. Some evidence of such a dimimuition of: mass is fornighed-by 
Kaufmann's experiments on the’ B-tays ‘of radium: Since all ebectric 
force-carry'some: ether with them, a wave will do the same. 
mass of the moving ether per unit volume is equat to! the energy of the light 
in that volume divided by the square of the velocity of light. The mass thus 
emitted hy bach aa.’ of the'sun is aboot mgniiiper year.\). Recent ‘in - 
tions have shown that-many'of the ‘properti¢s of light. which might be. sup- 
posed: to be peciliar:to a process similar to thatcontem plated om the emission 
theory, would also be: possessed’ by light: if :itrwere an electric phenoménon: 
Even the wavefront behaves as if it consisted) ofa large number of) bright 
spread over aidark background: of the -intensitye6 
light withiincreasing distanceiis thus attnibutable)to'a spreading of. indi- 
vidual rectilinear pulses rather ty 
bree o BL BOR; 
oil! 
(Mathematico-Physical Soc., Toky; Proc: 4018) pp. 255-262, 
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J. v. Lamont showed in 1862 that the, diurnal variation: of the barometer:is 
influenced. by. the: condition of the sky, but that.the semi-diurnal component 
is not.) Rundell; Nakamura; Hann came! to>similar: conclusions 
author examines: the, hourly records of Toky5 for the:years 1898 to 1902, and 
distinguishes five groups of cloudiness, ranging up to 2, 4; 6, 8, 10 degrees, 10 
being a completely covered sky, The non-cyclic element be eliminates with 
the aid ofthe formula (B,, — By) 1/24, where By is the meatbaro- 
meter at the first hour of the day, the midnight barotheter, By the Observed 
barometer at hour and 'B/the calculated barometer. Analysing ‘the ‘ampli- 
tudes ‘of the Comporient waves 6f 24, 12,'8, 6 hours, he ‘finds’ in agreement 
with the others, that the’diurnal component is much smaller on Cloudy thatt 
on ‘clear’days, but’ that clouds have ‘little’ influefice ‘unless they Completely 
cover the sky (grotip’5).- The semi-diurnal term is almost, but not quite, inde- 
pendent of the ‘condition of the'sky, yet the amplitude of this wave'is greater 
than’ thosé of’ the others. According to Margutes-and Jaerisch (following 
Kelvin), the reason for this peculiarity would be that: the semi-diurnal wave 
agreés ‘closely than’ the others with a free‘ period of our atmosphere! 
The author inclines to R. Bérnstein's view thatithe diurnal variations of the 
barométér aré due 'to the daily oscillation in' the temperature'of the lower strata 
bas of! jo Ywleid lnoimanvh off Miw 
4 On the Formation of Concrete Matter from - Kelvin. 
(Phil. Mag. 15. pp. 897-418, April, 1908.)—In this posthumous work Kelvin 
supposes that at 2, certaig, ingtant past time. quantity of mates. equal to 
the mags of the eart! sate of quasi distribution, 
cubes, symmetrically placed, throughout a, spherical space of radius 1,0 
times the earth's radius,.and therefore of volume,10° times the earth’s volume 
and-that at the given instant all the parts of it were at rest, and. attracte 
each other according to the Newtonian law, He calculates the effect of the 
masses falling together by their mutual afirpction, on, various hypotheses, as 
nit ial points, each particle would ultimately. reach 

mencement when a certain density is reached by one of the original surface 
particles. We may further suppose the initial material particles to be 
“atoms,” or doublets, i.c.)/paira of atoms, such aS are the molecules of oxygen 
and certain other gases. By their falling together they will produce.so great 
a density in the central regions that each molecule will be im touch with— 
that is; within ‘the molecular attraction. ofall ‘its: neighbours.., This. is 
asstimed to be the.characteristic of a liquid: that of a gas is assumed to be 
that: each atom is during the greater part) of its time) beyond, the molecular 
attraction of any other. The assemblage ofi atoms before liquefaction consti} 
tutes the gaseous fluid mass, which forms the. subject of Homer. Lane's 
problem, Kelvin now calls ether his help... The: collisions or mutual 
molecular actions of his atoms give rise to ethereal waves, which carry away 
into space part of' the kinetic energy. As in all such cases, space must. be 
regarded:as infinite, else the energy is not carried effectively away... If it-be 
infinite, the kinetic energy, although not destroyed, is\as effectually disposed 
of as if it were destroyed. De non apparentibus et non existentibus eadem est 
ratio. Kelvin then describes the process of cooling and the formation of a 
solid crust onthe: surface of his sphere. Substances which expand »in 
freezing,'‘such as water, float on the top, and so'tend to prevent cooling: of 
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the interior mass. But most of the substances of which the earth consists 
contract in freezing and sink into the hotter interior, and are again melted, 
and cause the interior to cool more rapidly. Am outer crust once formed 
may be burst by the freezing of the interior. The question, then, is to 
explain how the earth came to have its present shape and the present distri- 
bution of water on its surface instead of being a sphere of granite, so covered 
with water that the latter would be of uniform depth when in equilibrium 
under the combined influence of gravity and the diurnal rotation. He rejects 
the explanation that the ocean depths are scars due to collisions with external 
bodies. The explanation proposed rests on the investigations of Poincaré 
and G. Darwin on the stability of “ pear-shaped” bodies in rotation. Given 
a liquid in the form of an oblate spheroid of revolution, as it cools and 
shrinks its angular velocity round its axis increases, the moment of momentum 
being constant. This might ultimately give rise to. a protrusion on one side 
of the centre of the equatorial circle, and a flattening of the surface on the 
other side. ‘This would. increase till the system becomes unstable, and the 
breaks. away, to become a planet if. the principal spheroid is 

the sun, or a satellite if the spheroid be itself a planet. The scar occasioned 
by the breaking away of the moon from the partially rigid earth would, he 
says, account for the irregularities in the earth’s solid figure, and he shows 
how the explanation thus given is rendered more probable by considerations 
connected with the dynamical seep of the earth ond t moon, [Compare 
804. The High Barometer in in A. 
Zeitschr. 25. pp. 185-186, April, 1908.)—The high barometer of Jan., 1907, was 
particularly marked in the western parts of the country. In Nov., 1907, and 
especially from Nov. 20 to 24,a new maximum set’ in, characterised by the 
highest readings so far observed in the N.E. of Russia and the N.W, of 
Siberia. The barometer rose above 790 mm. in several places, 791°8 being the 
highest record from Wjatka. St. Petersburg and Moscow also had higher 
barometer readings than ng tot the past 50 years, the Moscow maximum 
7896 mm. According to Tillo, 792°5 has been observed at 


895. Rainfall of the Netherland Indies. AL Woeikow. 
Zeitschr. 25. pp. 168-174; April, 1908.)}—Valuable information has become 
available in recent years. The paper deals with the rainfalls of Java and 
Madura per day and month, the daily rainfall in the. Malay Archipelago, and 
héavy fains.. The amplitude, both percentage and absolute, of the rainfall of 
Java is much greater during the dry season than during the wet season, in 
July twice as large as in Jan. In July the whole island may be rainiess or 
the rainfall may reach that of Jan.and Feb. The rainfall is steady during the 
NW. monsoons and the thunderstorm months, preceding and following that 
season, and very unsteady in the other months.. For ‘the daily period and 
heavy rains, the stations at Batavia and Buitenzorg (Java), Pasoeroean (island 
8 ‘km. N. of Java), Padang (W. Sumatra), Pontianak (W.. Borneo), and 
Amboina (Spice Islands) are considered. In Buitenzorg (elevation 266 m.) 
by far the most of the rain falls in the afternoon, 15 to 16 h., very little in the 
night, while the monthly distribution of rain is fairly regular; at Pasoeroean,; 
the N.W, monsoons. bring almost all the rain, but the night rains are also 
scarce ; in Amboina night rains predominate. Very heavy rains and cloud- 
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bursts are frequent only at some stations: At Buitenzorg 234 mm. may-fall 
per min., but this high intensity is, as a rule, only temporary during thunder- 
storms lasting an hour or so; Buitenzorg is ih itself a hearth for thunder- 
storms. The thunderstorms of the 
spot; those of the later hours have travelled up at a slow rate (Batavia),, At 

Padang 2°88 mm. of rain fell per min. on Dec. 19, 1905 ; the average intensity 


896. Fogs and Storms on Lake Baikal. S. latina.” (Zeitschr. 
fiir Gewasserkande, 7. pp. ‘242-246. Meteorolog. Zeitschr, 25. pp. 188-186, 
April, 1908,.)—In ‘view of the meteorological importance of the Lake of 
Baikal eleven meteorological stations have been established on its shores and 
two in the neighbourhood. Fogs are ‘frequent of the lake in summer, 
especially in July, and they may last’ several days; the temperature of the 
water remains at 4°C. in the central portions of the lake. Storms are also 
frequent; the N.W. winds are especially violent and’ sweep’ across the 
whole’ lake, while other winds often blow Prd different quarters in different 


897. The. Winds of Northern India, (Nature). 77. pp. 858-855, Reb. 18; 
1908.) —Comments.. on, “ Discussion, of the Anemographic Observations 
ed at Allahabad from Sept., 1890, to Aug., 1904, and at Lucknow, from 
June, 1878, to October, 1892,” by J. Eliot, forming Parts V. and VI. of the 
“Memoirs of the Indian Meteorological Department.” Allahabad. lies near 
the south edge of the valley.of the, Ganges and Jumna, forming ,a, plain 
1,800 miles long, 200 broad, not exceeding 1,000 ft. sea-level ; Lucknow 
is 110 miles N.W. of Allahabad, and lies in the centre of the flat, bottom. , Air 
currents crossing such a trough situated between mountains and a plateau are 
deflected and produce motion along the trough. The results of the observa- 
tions are arranged in tables giving for each hourly interval of the day (1) the 
mean movement of the air, irrespective of direction ; (2) the number of winds, 
and (8) the number of miles recorded in each octant of the compass ; (4) the 
mean co-ordinates of the resultant wind, movement, The wet-and, the. dry 
seasons are distinguished. There seems to be a correspondence between 
wind direction and local pressure-gradients similar to that noted every, day 
the synchronous weather charts for temperate latitudes, The winds of 
wet season are most steady about midnight, those of the dry season about 
n 


"898. Surface the Planels. J. Poynting. (Phil, Mag, 
14: pp. 749-760, Dec., 1907.)—In: criticising a. previous, article. by Lowell 
[Phil, Mag. July, 1907, and Abstract No. 808 (1907)].dealing with the evalua- 
tion of planetary temperatures, the author thinks that more attention should 
be: given to the conserving action of the atmosphere. This actiomis com- 
pared to that of the glass covering of a greenhouse, and a hypothetical case is 
treated analytically from this point of view. Taking the temperature of the 
earth as'17° C, (290° abs.), it would at the distance of Mars be about 286°.abs,, 
and so the temperature of Mars would be from —26° to —42° C. (247° to 281° 
abs.). This is much lower than the value obtained by Lowell, and his higher 
result may be based on & peculiar atmosphere practically opaque to tadiations 
fromthe cold surfaces. This conserving effect will hold only in the case'of 
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steady: conditions. When the phenomena of day'and night are’ considered 
very different: values are obtained, and ‘the ‘variation of temperdture with 
altitude comes into play. The lower mean temperature of elevated parts of 
the earth's surface is well established, and if the atmosphere of Mars is cori- 
parable with'our own at high levels, and if the effect is of the same general 
character in the two cases,'it‘appears probable that the surface temperature 
of Mars is actually lower. by many degrees than that which the surface of the 
earth would have at the same distance from the sun. Cc. P. B. 


B08. The Scotlish National Antarctic Expedition. (Nature, 77. PP: 618-619, 

il. 80, 1908.}—Notes on the Report of the Scientific Results of the Voyage 

the Scotia, 1902 to,1004. W.S, Bruce was. the leader, R,.C.. Mossman con- 
ducted. the. observations. . equipment was; whole, but 
magnetic observations had. planned_ originally ; yet very, careful 
done, accerding to rig and. W. Martin with, a 
taken, in Bay. and dip circle, Meteorological observations were 
Laurie: Island, South Orkneys, and, in,.a, stone hut on 

there, and po after April, 1908, by the Argentine. Government ; 
other observations were taken in Weddell Sea and at Snow Hill, Graham’s 
Land. The solar tide is unusually large compared with the lunar tide, the ratio 
being 0°6 against 0-465 on the equilibrium theory ; the semi-dinrnal tides are 
almost exactly inverted, ‘do'that low water occurs! very nearly when the 
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“900. The of Water Vapour ‘in the’ Atmosphere’ of Mark: 
Lowell.” p. 606, April 80, 1908.}—In February and Marc 
1908’[see Abstract (1908)}, ‘spectrograms of ‘Mats’ were obtained 
the Lowell showing thie lines ‘of water Vapour iff a” band 
strotiger than Comparison’ spectrograms of the ‘mobdn at about the ‘same 
altitude, atid with’ expdostites to give ‘a’ like’ density. ‘The'presence of water 

ar in the atmosphere of Mars was inferred therefrom. Repeated plates 

of ‘the sort have been-takeén, and their consensus, it is stated, shows unmis- 
takably the “a” band stronger in the ‘spectra of the’ planet than in those of 
the mioon. Plates specially prepared for the purpose by Slipher, the assistant 
in’ charge of the operations, were employed—28 Seed; bathed in a mixture ‘of 
pitiacyafial,’ pinaverdol,’ dicyanin, water, and ammonia—which enabled ‘the 
spectrim to be photographed beyond the “A” band. ~ The author 
attributes ‘the discérdant cOnclusions teached ‘by ‘previous’ observers to the 
of iftstramental ineans for obsétving the’ spectrunt sufficiently far into 
‘either photographically or visually, for it is in this region that’ the 
greatest absorption of water vapour occurs. He accounts for his own 
swecessful results ‘by the abe lof the: above plates, and the\great dryness of 
Arizona. ‘Great dryness ‘of climate, he remarks, is'shown by the plates to be 
essential to the recording of 'a perceptible: difference ‘bétween the water 
vapour ‘lines’ due to Mars plus the Earth, and those due to the’ Earth alone. 
“(For examination! of the oxygen bands, A, B, and a@,‘in the’ two spectra 
reveals |no' perceptible difference between them, and yet ‘the presence of 
water vapour inthe spectrum of Mars is strong presutiptive evidence that 

The Systematic: Motions of the Stars.: we Soc: 
Edinburgh, ‘Proc. 28. pp. 231-288, that the 
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apparent proper motions of the stars show drifts injtwo directions was based 
on an examination of 2,500 stars observed. by Bradley ;and repeatedly; ree 
observed, in modern times. The results were confirmed by Eddington from 
examination of over 4,000 stars within 52° of the. North Pole. | The present: 
research deals with stars of large proper motion only, from 20", to 80 per 
century, and these stars are distributed well over the whole sky. By.the 
exclusion of stars of small proper motion, the drifts are more. strongly, 
indicated, and effects of errors of observation are largely eliminated, so,that 
stars less accurately known than Bradley's and Groombridge’s can be used. 
Of the 1,100, stars employed in the research, 157 are within, 52°.,of. the North 
Pole and 165 within 50° of the South Pole.: The proper motions are, taken. 
from Groombridge’s Catalogue, the Cape Catalogues, and Porter's Cinginnati 
Catalogue of Stars with Large Proper Motions. The 1,100-stars have;been: 
treated as belonging to eight different areas, and their proper motions found 
as projected respectively on the tangent planes at the poles, and at the points 
0 hrs., 4 hrs., 8 hrs., &c., of the-equator, | Diagrams (one of which is repro- 
duced in the paper) were constructed for the various areas, in which the 
proper motions ‘wéte indicated graphically by dots, the displacement of @ ‘dot 
from the origin representing a century's projected proper’ motion. Each 
was then divided up by lines radiating from the origin at angles | of 

$°, and the number of dots in each angle was counted. The numbers $0, 
obtained are shown in a table. The sums of the numbers for the corre- 
sponding directions im each .pair of parallel tangent planes were then taken, 
and the results (smoothed by taking means) are plotted’ in polar:co-ordinates. 
in a fresh diagram, the namber of stars between 0° and.:14°, for, example, 
being indicated by the radius vector in the direction 89°. If the proper 
motions were distributed at random, the figures obtained would be circular ; 
and if ‘a proper motion in one direction were sttperadded to a random 
distribution, the figures would be elongated, but symmetrical about 
direction of general drift. The figures actually obtained, however, are 
of this character, but could be derived from the composition of two curves 
symmetrical about two different, directions, and in general, similar to, those. 
calculated by Eddington. The author has effected the analysis into the two, 
component curves graphically. He finds his results strongly support 
Kapteyn’s hypothesis.that the stars are moving. in two streams,, the quick- 
moving stars with which he deals showing 
manner. The following are the positions found for the apices’+— 95) 


Dyson......... R.A. 04° Dec. — 7° R.A. 240° Dec. 74° 
Kapteyn...... 85° 20° 


Fr Strep I, the three, determinations agree within 7° of the 
Dec. —12°, and for, Stream II. within 


"902. ‘Star’ Image’ in Spectroscopic Work. J. S. Plaskett, (As 
fur 27. pp, 189-151, March, 1908.)—In a former paper [Abstract No. es 
1907)] there was a description of a series of tests made to determine the 
character of the image given by the system of visual objective with auxiliary, 
ween corrector, which is now,.so generally used for, photographic 
work. These tests resulted in the making of a mew corrector for the Ottawa 
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The new lens is much larger than the former one, 4 in. instead of 

is placed 67 in. (145 cm.) within the focus of the large objective ; 
but practical trial of the zone differences of focus showed that theré were still 
large outstanding aberrations, and it was accordingly refigured, the resulting 
lens béing very much improved, and the necessary exposure times reduced 
by 80 per cent. The improvement is also of considerable importance in that 
it diminishes ‘the chance of systematic displacement of the spectrum lines, 
owing'to the more uniform illumination of the collimator objective ensured 
by’at image free from aberration. Then follows a description of a series of 
determinations of the dimensions of the tremor disc, which is given 
as 6”, with a central core about 2’ diam., and the conclusion is’that, with the 
system’'tunder consideration, only 80 per cent. or less of the light collected 
by @ 15-in: objective can be transmitted by a slit 0025 mm. wide. C. P. B. 

REFERENCES. 

_ 908. Seismograph Recording Electrically, R. Goldschmidt, (Soc. Belge 
Elect, Bull. 24. pp. 605-613, Nov., 1907.)}—An account of an instrument in which 
the pendulum, itself bearing electromagnets, induces in the course of its movement 


currents in a series of fixed electromagnets. The currents are caused to record 
themselves on an instrument of the usual kind. L. H. W. 


904. ‘The Transversal Comparator. A. Blaschke. (Zeitschr. Instrumentenk. 
92, pp. 861-869, Dec., 1907. Communication from the Physikal.-Techn. Reichsan- 


906. Screw, Threads. H, H. Jeffcott. ‘(Inst. Mech. 1067- 
1108, Oct,-Dec., 1907. Communication from the National Physical Laboratory.)— 
Treats of the geometrical aspects of screw threads from the standpoints of accuracy 
in the interpretation of measurements and the correlation of errors. The 
of the screw surface, Conditions of fit, effective diam., bounding curve of the shadow 
of a screw in parallel light, and effect of tilt of cutting tool on shape of thread are 
questions stall yeed. F. R. 


Curved Rods: A; (Zeltechi. 
mathematical treatment. | 


907. Vibration of Pendulum Supports. ©, Hecker. (Zeitschr. Instrumen- 
tenk. 28) pp. 70-72, March, 1908.)—Discusses several methods of estimating the 
amount of vibration of pendulum supports, and describes in detail a. ygnetnod of 
estimation by use of a spirit-level. A.W. 


Stability of the Pear-shaped Figure of a Rotating Mass of Liquid. G. H. 

n.’ (Roy, Phil. Trans, Ser. A. 208. pp. 1-19, March 4, 1908.)—A revision 

= formér work [ No. 959 (1903)], which leads to the résult that the author 
is stifl in disagreement with Liapounoff [Abstracts Nos. 8178 (1904) and 1841 (1906) }. 


909. of Film inStellar Photography. F. Schlesinger, (Allegheny 
Publications, Pennsylvania, Vol. i, No.1, Nature, 77. p. 828, Feb. 6, 
Abettuch } “After discussing the possibility of the photographic film being di 
dled during the processes of development, fixing, washing, &c., the author 4 
the method he has adopted for determining the magnitude of ‘Hach distortion, ff it 
should exist.’ ‘He finds that the error is much smaller than the error of bisection for 
good star-images, being about 0001 mm. on the plates under examination. C. P. B. 
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910. Glass Plate before and behind an Objective. G. L. Johnson. 
(Photographic Journ. 48, pp. 202-205, April, 1908.)—When a parallel plate 
of glass with true surfaces is placed in front of the lens, no readjustment of 
the focussing is necessary unless the object is within three or four times the 
focal length of the lens, or for critical focussing such as is required for copy- 
ing maps and pictures. When the plate or colour-screen is behind fhe lens 
a slight readjustment is necessary; and the effect of reversing a Lumiere 
plate in the carrier is best compensated by reversing a san screen 
of the same thickness as the plate. . G. E. A. 


911. Determination of the Principal Indices of Refraction of a Crystal by 
means of the Plane of Polarisation. C. Viola. (Accad. Lincei, Atti, 17. 
pp. 814-825, March 15, 1908.)—The paper is a continuation of a previous 
one [see Abstract No. 282 (1908)], the method being extended to the case of 
biaxal crystals. It is shown that the position of the optic axes and the prin- 
cipal indices of refraction of a biaxal crystal may be determined, from a 
knowledge of the plane of polarisation of the reflected ray with respect to 
that of the incident ray, the reflection taking place over any Pat Wee i 


912. Reflecting Power of Water. H. Rubens and E. Lelieniiieda 
(Preuss. Akad. Wiss. Berlin, Sitz. Ber. 12. pp. 274-284, 1908.)—The: investi- 
gations here described extend over the region of the spectrum from the 
visible portion as far as 21 mw in the infra-red. The absorbing. power of 
liquid water is known from wave-length 02, to 80,4, and that of water 
vapour has been measured as far as 204. The dispersion, however; has only 
been studied as far as 2°1 », owing to the difficulty caused by the strong infra- 
red absorption, but this difficulty does not affect the study of the reflection. 
The data'to hand regarding the dispersion are not sufficient to decide the 
question as to where in the infra-red region lie the bands of metallic refléc- 
tion of water, the existence of which the large dielectric constant would lead 
us to suspect. The authors made some preliminary experiments in order to 
find whether water shows selective reflection at all in the spectral region 
accessible to their apparatus, and then proceeded to a detailed investigation 
with more elaborate equipment. The method of Restsitrahlen was adopted 
in the preliminary experiments. The rays from an Auer lamp were reflected 
back and forth between a water surface and a parallel silver mirror (feflect- 
ing power, 97-100 per cent.) suspended above, and what remained of the rays 
after three or four reflections, were analysed, not spectroscopically, but by 
testing the transparency towards them of various substances of. known 
absorbing properties. The intensities were measured with a Boys radio- 
micrometer. The results obtained point to the conclusion that though water 
does exhibit marked selective reflection in the infra-red, the longer waves 
being the more favoured by the reflection, yet bands of very strong metallic 
reflection, such as.are present in the case of quartz, fluorite, &c,, are either 
absent, or so faint as to escape observation. The possibility that sueh-bands 
may exist, but be masked by absorption by the water vapour in the air of the 
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room, is discussed by the authors, who regard it as very improbable. In the 
later detailed investigation, the rays from an Auer or Nernst lamp were 
thrown upon the water surface at an angle of about 12° by the aid of a 
silver-on-glass mirror, and after reflection rom the water were concentrated, 
by the aid of two other mirrors, on the slit of a Wadsworth spectrometer. 
Prisms, of fiyor- spar, rock salt, or sylvin, were employed, according to, the 
wave- ‘length, The rays after analysis were concentrated upon a radio-micro- 
meter. After each set of measures the water surface was replaced bya silver- 
on-glass mirror, with which a second similar set of measures was made for 
comparison. A curve of reflection constructed from the results, j is given in 
the paper, and absorption curves for water and. water-vapour are shown 
in the Same diagram, as also a second reflection curve for a larger angle 
of incidence, The reflection and absorption curves show a distinct relation- 
Ship, the maxima in one being reproduced in the other, , In particular. the 
igh maximum at 8, in the absorption curve of water is clearly repeated in 
the reflection curve, which also shows the minimum at 11», and steep rise 
towards a maximum at’20'y, present in the absorption curve of aqueous 
vapour, Cldser inspection; however, informs us that the maxima in the 
feflection curve are shifted’ slightly towards the side of greater wave-length 
relatively to thos¢'in the absorption curve. Some remarks on the qualitative 
and ‘quantitative differences between the absorption curves of a substance as 
a liquid afd as a vapour are made in this connection. ‘The authors also 
investigated the reflecting power of alcohol between 1, aiid 19, and they 
present the results in the form of a curve, in conjunction with Coblentz’s 
absorption curve for alcohol (Investigations of Infra-red Spectra, Washing- 
ton, 1905, Fig. 86). As in the case of water, the relation between the places 
of anomalous reflection and those of strong absorption is evident ; the above- 
mentioned ishift ‘of the: reflection maxima can also be seen... The authors 
found no difficulty in measuring the reflecting power of a) water surface 
for Reststrahien of fluor-spar and rock salt. For this purpose the spectro- 
meter was temoved, ‘and a diaphragm 38°6 x 15 cm. ‘placed where the slit 
had been. The tays emerging from this diaphragm were made to undergo 
three or four reflections ‘at fluor-spar or rock salt before their union at the 
radio-micrometer, The reflecting power of some other liquids for the Rest- 
strahlen was also measured. The are the 


Percentage of Reststrahlen Reflected. 
: Fluor-spar. Rock Salt. 

per cent...) per cent. 


Water a higher for the. Resistvahlen of 
fluorite’ and rock salt than for the short heat waves. It is noteworthy thata 
20 per cent.-solution of common salt) hardly reflects the Resistrahlen of rock 
salt*more ‘strongly ‘than pure water. The reflecting power of alcohol for 
the Reststrahlen of fiuor-spar/and rock salt differs but slightly from that for 
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the visible rays; It is known that in alcohol the strong Anomialbas Gisper- 
sion, to which’ the high dielectric constant 25 is due, does ‘not appear’ utitil 
we get downto the ‘region’ of ‘the Hertzian ‘waves. “In water, évén' forthe 
shortest Hertzian ‘waves of 4 mitt. length, the same high°dielectric¢ 
80-90, obtains, which is found’ in thé case of static’ dis¢harges.” ‘Taking this 
fact in conjunction with the results oftheir: investigation, the ‘atithors 'eun- 
clude that the critical place of strong anomalous dispersion forwater probably 
falls in the unknown region lying: between the longest heat wayes and 
the shortest electric Hertzian waves. Another fact observed by Drude 
points té, the samé conclusion, namely, the rapid increase of absorption 
with frequeticy undergone by very short electric waves in water. “AE, 


818. Systematic Errors of Résedux. J. Baillaud. (Comptes Rendus, 
146. pp. 616-618, March 28, 7 ig oe: the reproduction of réseau copies 
from an original by photography it is possible that more or less,imperfect 
contact may introduce slight errors in the réseau squares. These may be 
detected by Prosper Henry's method of measuring the differences, of, the 
lengths of the sides of the squares, and also the differences. of length of 
the diagonals. The author introduces:a modification of the. method, in-which 
two impressions are used and intercompared, eliminating the errors due:to 
expansion of gelatine, &c., on development, diminishing the, quaatities to 
be measured and bringing them more within range of small. micrometers. 

online bine Dobietud off 
914, Theory of Spectrum Series; W. Ritz. (Anni Physik; 25) 4 
pp. 660-696, March 81, 1908.)—A further contribution [see Abstracts Nos; 72 
and 2596 (1904)}. Rayleigh suggested it might be possible to explaiti’ the 
series laws, &c., on purely kinematic considerations [Abstract No,/656(1906)]. 
The author discusses the atomic magnetic field, and shows that thé ose 
tions in the atom can be produced by the action of purely magnétie forces ; 
and this leads to an explanation of the laws of spectral series; and also of the 
abnormal Zeeman-effect.. The formulz of Balmer, Rydberg, Ritz, &c.; are 
‘deduced, and application is made to the principal and subordinate series‘of 
hydrogen and other elements. With regard to the Zeeman-effect, it's shown 
that the theory explains the doublets, triplets, &c., in the series lines, and 
also such sets of lines as the inverse quadruplet’/observed by Becquerel and 
Deslandres in the spectrum of poe The theory does not apply to band 
spectra, but the author suggests that possibly polygonal arrangements of 
elementary magnets in the atom’ would account for these. meiateine 

916. The Infra-red Emission Spectra of the Alkali Metals. A. Bergmann. 
(Zeitschr. wiss. Phot. 6, pp, 118-480, March, and pp. 145-169, April, 1098,)-+ 
An investigation into the emission spectra,of the alkali metals in the infra-red 
region carried out by the phosphoro-photographie method. The phosphor, 
escent plate was prepared from pure.ZnS, which was pressed into a sunken 
cavity in a brass plate. This screen, was exposed for 1-to 2 min. to an are 
light, using as absorbent a saturated solution of cupric ammonium sulphate. 
The screen was then put into the camera and exposed at once to the spectrum 
for 2 to'8 min. The screen was then as quickly.as possible brought into ¢on- 
tact with the photographic plate, »which after 2 hours was developed). ‘The 
apparatus. consisted of:an ordinary spectrograph, with two prisms of the yellow 
dense flint glass, with a transmission grating set immediately in front \of:the 
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telescope lens, Two gratings were employed in the course of the research— 
one a wire grating, the constant of which was 0°36896 mm., and the other a 
photographed replica, with a constant of 012496 mm. The apparatus was so 
adjusted that the beam of rays entirely illuminated the prisms. The wave- 
Jengths,were obtained directly from the constant of the grating and also by 
interpolation. The following lines were manaenst, their wave-lengths being 
expressed in wp :— 


Lithium = 1228-5 Sodium A=11892 
Potassium = 850°0, 959°0, 11012, 11678, 1176-2, 1241'5, 
1250°7 and 1528°2. 
Rubidium = 827'1, 887°2, 1006°9, 1822'8, 18442, 1866°6, 1483°0 
and 1541-0. 


Caesium = 685°8, 658°9, 662°0, 068-1, 687°6, 728°8, 728°8, 1002°8, 
"1012-7, 1859°7, 1871‘1 and 1476°6. 


forntuls te! the last three cases, tind fidds in'the 
case of potassium in the first subordinate series \ = 1164°8 and 11721, and in 
the second subordinate series \' = 1248-0 and 12521. Similarly in the first 
subordinate series of rubidium the formula gives \ = 15058 and 1561°2, and 
in the second subordinate series \ ='1822 and 1965-7. For caesium in the 
first subordinate series the lines given by the Ritz formula were not observed, 
‘as they lie outside the region dealt with. In the second subordinate series the 
author uses two lines (A = 685°8 and 658°87) to recalculate the constants, and 
themcalculates the wave-lengthsof another pair, A == 1862°4 and 1478°0.. These 
calculated values agree exceedingly well with those observed, considering the 
Magnitude of the experimental limits of error. The Kayser and Runge 
formula does not give good values, In the case of caesium the six lines at 
688-1, 687°6, 728°8, 728°3, 1002°8 and 1012°7 form three pairs with very nearly 
the same frequency-difference. Inasmuch as Lehmann observed another pair 
at. } = 80191 and 808°20, this suggests the existence of a new subordimate 
series, and the author has applied the Ritz formula to see if this conclusion is 
justified. .A simplified form was used, and, moreover, the justifiable assump- 
tion was made that » in the formula is always <1. The calculation ‘was 
applied to K, Rb and Cs, and the existence of the new series was proved. - 


"Potassium. 1515°8, (1101-2), (959:0) 889°9, 849-9. . 
Rubidium == (1844°2),-(1006°9), 886°4, 826°7, 791°5.. 
Caesium A= (10028), (1012°7), (801-96), 808°17, 728 42, 728°46, 683° 15, 
S885, 659°86 and 668°54, 


Rb fine X= 791-5 was unobserved owing to its being overwhelmed by the 
carbon’ band at A = 790. ‘The new’ series are entirely confined to the red and 
infra-red, and with increasing atomiic weight they shift towards the blue end 
f, 

Sites | Riecke. (Phys. Zeitsche 9. pp. 241-248; April 
15, 1908.)—This paper discusses first briefly the series formulz for the alkali 
metals given i in the author's “Lehrbuch der Physik,” and special application 
is made to the new potassium series discovered by Bergmann. By considera- 
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tion of Runge’s paper on the new series [Abstract No. 605 (1008)} the 
following formula for the oscillation-frequency of the series is deduced— 
N = ot N [1/(n + » 1/(ri p + where Nis the universal con- 
stant and », »’;p, p’ are constants whose values are to be determined) From 
this it is:shown that the new series’ bears the same relation to’the first 
subordinate series as the principal series does to the second subordinate 
series. It appears, therefore, to be a second principal series: Taking the 
values given by Ritz for the constants in the series formulz for potassium, 
the values of the constants in ee ee 
Bergmann’s results ; thus— 


917, Spectrum of Calcium. Barnes. 27. pp.159-157, 
March, 1908.)—In former work on the spectrum of magnesium [Abstract 
No. 1208 (1905)] the author found that a reduction of the pressure of the gas 
surrounding the arc influenced the intensity of many of the lines, and Hartmann 
showed that the eens at 44481 increased! in intensity with diminution of 
current [Abstract No. 1859 (1908)]. These results suggested the examina- 
tion of i calcium spectrum under similar modifications of condition, 
especially giving attention to the question of double reversal which is so 
characteristic of the calcium lines in the solar spectrum [Abstracts Nos. 1410, 
1414 (1904)). Using a Rowland concave grating of 6 ft. radius, photographs. 

were obtained in the first order spectrum of the calcium arc burning in 
vacuo. When the current is varied from 0°6 to 20 amps. the first line to 
reverse is \4226°9, next the K line, and then the H line. True’ double 
reversals were not obtained, but it was possible to obtain the appearance by 
exposing first to a heavy-current arc, giving a reversed line, and then to a 


918. P¥esence of Spark-lines in the Arc Spectrum. C. and 
Buisson. (Comptes Rendus, 146. pp, 751-754, April 6, 1908.)—If an image 
of the iron arc be focussed on the slit of an un-astigmatic s an 
examination of fhe spectrum will show the presence of certain spark-lines of 
iron which have their origin in small, brilliant points on the poles. Es 
is this true about X2400 where the rays are almost entirely emitted by the 
two points, Those rays which are peculiar to the spark only appear at the 
electrodes; while those lines which are common to the two spectra appear 
The same is true 
in the case of Ni and Cu. | |  ECCB, 


O18. Spocthim of the Electric Spark. (Accad. 
Lincei, Atti, 17. pp. 891-896, April 5, 1908.)}—The slit of the spectroscope is 
removed, the image of the spark itself being produced in the focal plane. 
Before coming to a focus the light falls upon a rotating mirror, and care is 
taken that-only one: spark shall’ be viewed at one time. The discharge 
circuit has constant capacity and vatiable inductance, and the electrodes are 
of magnesium. A description of the change in character of the spectrum as 
the inductance increases, and of the various kinds of spectrum due to air and 
to the metal is given. With low inductance the air spectrum consists of 
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lines which bécome feebler, evéntually giving place to bandsjas the inductance 
increas¢s. The spectrum of the metal consists. of tufts, which are narrow at 
the electrodes, some of them ‘extending along the whole spark, and others 
ending in points»in the middie space.. Photographs are given which show 
thatone of the magnesium lines (4481) behaves like the air lines, but the others 
become larger as the inductance increases. A short explanation of ‘these 
phenonien’ is given, in which it is: stated the tuftsare due to Clouds of 
920. Lines which show the Anomalous of 
Force. A, Dufour. ~ (Coriptes Rendus, 146.’ pp. 684-685, March 23, 1908.) 
—The secondary spectrum of hydrogen was examined in a magnetic field of 
about ‘11,700 gauss, the observations being made along the lines of force. The 
lines may be grouped in three classes : those which do not show the Zeeman- 
effect, those which show it normally, and those which show it abnormally. 
The author considers that this latter effect is due to the existence of positive 
electrons. {See also Abstracts Nos. 610, 618 (1908).] E. B, 


eat: Photographic Influence produced by, Electric Waves, . J. Rieder. 
(Elektrochem. Zeitschr. 14, pp. 228-229, Feb., 1908,.)—A drawing made. with 
shellac varnish on a glass plate and then besprinkled with Al powder was 
brought in contact with a rapid dry plate. After exposure to electric waves, 
ip, to a distance of 70 m. from a 50-cm. antenna supplied by a 8-cm. spark 
influence machine, the subject of the drawing was clearly seen on developi 
the plate. The author would attribute the effect to the electric waves Ais 
make a wireless telegraph recorder on this. principle. No experiments are, 
eta mentioned i in which the use of a resinous substance was ae 


Heating Effects produced by ‘Rays. in ond Zinc. Aw 
Bumstead. (Amer. Journ, Sci. 25. pp. 299-804, April, 1908. Phil. Mag. 15. 
482-487, April, 1908.)—The result previously obtained by the writer, that 
é heat generated i in lead by Réntgea rays was twice that in zinc 
No. 800'(1906)] has not been confirmed by further experiments, which show 
that the quantities of heat are equal, with an uncertainty of from 6 to. 10 per, 
cent.” The source of the error was imperfect heat-insulation of the metals, 
The detection of this escaped the control experiment on account of a diffe- 
rence in the doclhicients. 6 of absorption of the surfaces for light, which, acci- 
dentally was just sufficient, to compensate the other inequality. A. series of, 
careful experiments by Angerer [Abstract No, 809 (1908)] clearly show that. 
the heating effects in lead and zinc are equal to within a few per cent. It is 
found that no rays capable of producing scintillations on a zinc-blende screen 
are present among the secondary radiations from lead when, exposed, to 
Réntgen rays, Moreover, the disintegration, of the active: deposit from 
thorium emanation is not by to J; 


Zeitschr, 9. pp. 248-250, April 15,1908, Insti f. physikal. Chemie; Gottingen.) 
— According to Campbell lead and potassium give out characteristic \padia-) 
tions, but recent work has tended tothe conclusion that-in: the) case/of ‘the’ 
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may be similarly explained. Various salts of potassium have been prepared 
from the commercial’ potassium compounds and also from various animal 
and vegetable products, and these have been tested by the photographic 
method with exposures of 192 days. They give images of similar intensity 
and about equal to that obtained by exposing to Ur oxide for 5 hours. It 
seems certain that potassium gives out §-rays of about 1/1000 the intensity of 
those’ coming from Ur oxide, Metallic lead gives a strong image on the 
plate, a sample of lead oxy-hydrate from Kahibaum gives a weaker image, 
but the conclusion is given that lead also possesses characteristic radio-active 
properties. R. S. W. 


) 924. Secondary Rays produced by Radium. Hn Starke. (Deutsch, Phys. 
Gesell, Verh. 10. 6. pp. 267-284, March 80, 1908.)—The results, briefly sum- 
marised, are as follows: y-rays are usually supposed to be created by the 
sudden starting or stopping of B-ray particles, but no indication of y-rays is 
found when, #-rays fall on various substances.. The apparatus would have 
detected them if they were capable of passing through 28 cm. of air.. The 
secondary rays produced by the incidence of #-rays are heterogeneous, and 
generally more absorbable than the incident rays.. The rays from Al are 
softer than those from lead., The secondary radiation from the back surface 
of a metal plate has a maximum value for a.certain thickness of plate ; this 
thickness varies with the material. 


925. New Radio-active Thorium Product and. Nomenclature of Thorium 
Preparations. O, Hahn. (Phys, Zeitschr, 9. pp. 245-248, April 15, 1908, 
Chem. Inst. d..Univ., Berlin.}—The experimental results are largely pre- 
liminary in nature, and few experimental details are given, It is clearly 
shown that mesothorium is nota simple substance, but consists of two products. 
One has a half-value period of 54 years approximately, the other of 6°2 hours, 
A fresh nomenclature is proposed for the recently discovered thorium pro- 
ducts. , The term: mesothorium may be retained for the mixture of the two 
substances just mentioned, while the long-period one is called mesothorium 1 
and the other mesothorium 2,, The author thinks, however, that it would be 
better to.call the first thorium 1, the: second thorium 2, and _radio-thorium 
thorium)8, followed by ThX, ThA, &c... Thl and Th2 can be separated from, 
each other by means of ammonia. It is better to add to the solution a little 
zirconium chloride ; when ammonia is added Th2 is precipitated with the 
zirconium and ‘Thi téemains ih solution. members of the thorfum 
family are now tc to be— 


; 
Radiation. 


Thorium . years approx rayless _ 
Thorium 2 ...... 6°2 hours B-rays 
Thorium 8 (radio-thorium) . 2, years a-rays 


tts 


The pn of Th2 from Thi has been observed, but, owing to the difficulty 
of separating Th2 and Th8 completely, the. production’ of one of these from 


926, in the Radiation Radio-active Substances.. H. 
Geiger. (Phil. Mag 15, pp: 689-647, April, 1908.)—The centre electrodes 
of two cylindrical testing vessels A and B are joined together and to an 
electrometer, the cylinders themselves being joined to the opposite ends of a 
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battery whose centre point is earthed. Radio-active bodies are now placed 
so that one produces ions in A and the other in B, and their positions 
adjusted until a balance on the electrometer is obtained. Observations over 
a short time show a considerable number of small oscillations in the elec- 
trometer readings ; these are much more strongly marked when a-rays are 
the ionising agents than when #-rays are used. The results are compared 
with those calculated by applying the theory of probabilities to the atomic 
disintegration, and, considering the rather uncertain data, excellent agreement 
is obtained. WwW. 


927. Radio-activity of Ordinary Metals and the Penetrating Radiation fom 
the Earth. J. C. McLénnan,. (Nature, 77. p. 607, April 80, 1908.)—A 
“statement of the results obtained by C. S. Wright on the ionisation in closed 
metallic vessels, in continuation of those arrived at by McLennan [Abstract 
No. 414 (1908)]. Lead cylinders previously gave wide variations in 9g, the 
number of ions produced per cm.*/sec. Working in a room with lead, zinc, 
and aluminium cylinders the corresponding values of g are 15°8, 18°4, and 12°5. 
Using the same cylinders on the ice above the water of Lake Ontario the 
values found for g are 8°6, 6°0, and 6°55 respectively, and the number does not 
vary over water varying in depth from 2°5 to 10 m. Similar results were 
obtained on board a steamer, the depth of the water varying during the 
voyage from 6 to 150m. Observations on a sand bar extending into the lake 
give for g the value 9, and on land at some distance from the shore 11°2 to 15. 
It would appear that the water of the lake, as well as the sand along the 
shore, contains little, if any, radio-active material, and that ‘the water com- 
pletely screens off any radiation coming from the soil or rock beneath it. 
This latter conclusion is verified by measuring the ionisation produced in a 
cylinder by radium immersed at different distances below the surface of the 
water. A layer of water about 2 to 8 m. in thickness absorbs practically all 
the rays. It seems, therefore, that the penetrating radiation observed by 2 
number of investigators at the surface of the earth is more or less local in 
character, and its intensity depends largely on the substances through which 
it has'to pass to reach the surface. The values for g with the different metals 
are very uniform, and might be ae. due to impurities in the materials if 
outside radiations could be screened off R. S. W. 


928, Radio-activity of Roumanian Petroleum. -Hurmuzescu. (Annal. 
Scientifiques de I'Univ. de Jassy, 5. pp. 1-81, 1908.}—Petroleum from various 
regions in Roumania is found to exhibit radio-activity of the same order of 
intensity as that of average mineral and thermal waters. The activity 
diminishes gradually, the constant 4 of the éxponential formula being 0°21, 
whilst the corresponding value for radium emanation is 0°17. The radio- 
activity is hence regarded as being due, either entirely or mainly, to radium 
emanations. The lighter petroleums seem to be the more active. TT. H. P. 


' 929. Influence of Dust on Induced Radio-activily., G. Martinelli. (N. 
Cimento, 15. pp. 182-187, Feb.-March, 1908.)—The electric brush discharge 
in radio-active air, directed against a metallic plate, has the effect of en- 
couraging the deposit of secondary radio-activity. This effect is increased 
by the presence of dust, but not conditioned by it. Simple exposure pro- 

E. E. F. 
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930. A New Type of Sextant. L. A. Freudenberger. (Phys. Rev. 26. 
pp. 254-257, March, 1908.)}—The angular movement of the vernier-arm is in this 


| 931. Theory. of the Microscope. c. Beck. (Soc. Arts, Journ. ‘56. pp. 105-120, 
Dec. 27, 1907 ; 129-141, Jan. 3; 161-176, Jan. 10, and pp. 181-194, am 17, 1908, 
Cantor Lectures.) 

932. Screen-plate Colour Photography. C.E.K. Mees. (Soc. Atts, Journ. 56. 
pp. 195-204 ; Discussion, pp. 204-205, Jan. 17, 1908.)—Résumé and discussion of the 
whole subject. The basis of colour photography. Ducos du Hauron, Joly, Mac- 
donough, Sampolo-Brasseur, Warner-Powrie, Du Hauron’s “ omnicolore,” Lumiére’s 
“autochrome,” J. H. Smith, Berthon and Gambs, Finlay, Palmer. Conditions 
requisite for filters ; testing them ; limiting conditions for size of screen-plate units } 
sensitising conditions. Production of positives: methods of reversal’ of original 
negative ; printing from a colour negative necessarily degrades the colours unless 
there be a lateral spreading induced (Powrie’s angle method, autochrome spreading 
by diffusion) ; production of sets of primary-colour gee A. D. 


983. Pholo-cengraving: Ruled and Analogous Screens. H. Farmer. (Photo. 
graphic Journ, 48. pp. 75-95 ; Discussion, pp. 95-96, Feb., 1908.) —Discussion of, the 
fundamental principles affecting size of dots in phéto-engraving work; pinhole 
image theory rejected ; diffraction and vignefted penumbra, particularly the latter, 
explain the phenomena. Tables of data and numerous diagrams. New instruments 
for accurate adjustments. AD. 

934. Photography: Bromoil Process. C. W. Piper. (Photographic Journ. 48. 
pp. 68-74, Feb., 1908.)—Description of process for converting a bromide print into an 
off print by bleaching, fixing, washing, and pigmenting. 


935. Spectroscopic Study of Flames of different Characters. G. A. Hemsalech 
and C. de Watteville. (Comptes Rendus, 146. pp. 748-751, April 6, 1908. }—In a 
previous paper the authors showed how by passing the gases over an electric are Or 
spark and then to a burner the spectra of the electrode material is developed in the 
flame [Abstract No. 1842 (1907)]. In the present paper they describe the spectrum 
of iron obtained in resembles the spectrumi of 
the star a Cygni. E.CC.B 


936. Helium Cc. Moureu and R. 
Biquard. (Comptes Rendus, 146. pp. 485-487, Feb. 24, 1908.)}—Points out that 
though the Maiziéres spring showed the largest percentage of helium [Abstract 
No. 725 (1906) |, the Lymbe spring has a greater annual output of the gas (10,074 
litres as compared with 974), and is hence waOY a source of supply of considerable 
magnitude, 7 L. H. w. 


-. 9837. Decay of.RaB and RaC at High Temperatures. W. Makower and S. 
Russ, (Phys. Zeitschr. 9. pp. 250-251, April 15, 1908. Physical Lab., Manchester 
Univ.}—H. W. Schmidt has concluded that these substances decay at the same rate 
at all temperatures up to 1,300° [Abstract No. 627 (1908)], in opposition to the authors 
[Abstract No. 1160 (1907)]. Plotting Schmidt's results on a larger scale, with 
logarithms of the ionisation as ordinates and times as abscissz, they find marked 
deviations from the straight line. They conclude that a change of the rate of decay 
of 5—10 per cent. is shown in Schmidt's experiments. RS. W. 


, 
case equal to the angle measured, so that the scale is more open. [Illustrations are y 
given. H. Ww. 
4 
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_ 988. Heat Conductivity of Carbon. F. A. J. FitzGerald. (Amer. Elec- 
trochem. Soc., Trans. 12. pp. 165-169; Discussion, p. 169, 1907.)—Describes 
an experiment for the estimation of the total heat losses in a small electric 
furnace ; the energy supplied is measured and the temperature determined 
at frequent intervals until a point is reached where the temperature remains 
constant, and consequently all the heat generated is merely supplying the 
losses by radiation, conduction, &c. The result of a preliminary study of the 
relative heat conductivities of amorphous and graphitic carbon is also given ; 
as the emissivity of amorphous carbon was found to be much greater than 
that of graphitic carbon, the emissivities were made approximately equal by 
polishing the specimens examined with graphite powder, so that they pre- 
sented similar radiating surfaces. The results showed that graphitic carbon 
had relatively 18 times the conductivity of amorphous carbon. C. O. B. 


939. Conduction of Heat in Mixtures of Argon and Helium. J. Wachs- 
muth, (Phys. Zeitschr. 9. pp. 285-240, April 1, 1908. From Dissertation, 
Halle.)—Hitherto experiments on the passage of heat through gases have 
been petformed on simple gases, except those of A. Wassiljewa, which related 
to mixtures of hydrogen and oxygen [Abstract No. 872 (1905)]. In the 
known theoretical relation k= fyC,, where k = coefficient of conductivity 
for heat, » coefficient of viscosity, and C, specific heat at constant volume, 
the factor f has the same value for all gases according to one theory, while 
according to another it varies for different gases and would thus change in a 
peculiar way in the case of mixtures, For the monatomic gases argon and 
helium W. Schwarze found for f the value 2°5, which is in agreement with 
the theoretical yalue according to Maxwell’s theory as improved by Boltzmann. 
The author’s object in the research described in the present paper was to 

if this value held good in the case of mixtures of these two gases, The 
experiments were carried out according to Schleiermacher’s method. A 
platinum wire was arranged inside a glass tube and the transfer of heat 
across the gas inside was observed, the wire being heated by an electric 
current and the outside wall of the tube being kept at a constant temperature. 
Correction was made by means of special experiments for the heat transferred 
by radiation. The description of a similar apparatus occurs in a paper by 
W. Schwarze [Abstract No. 1198 (1908)]. Records of observations on various 
mixtures of the two gases are given, and in calculating the factor f the author 
has used the value for the viscosity mo, obtained by P. Tanzler, whilethe specific 
heat C, is calculated from the formula C, = jici + psce/pi + ps, Where w, and 
js Mean the mass per cent. of both gases in the mixture, and ¢, and c, their 
specific heats at constant volume. From observations on four mixtures / is 
calculated to be as follows : f, = 8°479; = 8°884; 3°529 ; f, = If 
the value f=2°5 is assumed for the pure gas and the results are plotted 
graphically arising curve is obtained which has a point of inversion when there 
is about 60 per cent, He in the mixture. At this point the curve turns down- 
wards, Similar behaviour is noticed in the case of a mixture of O and H on 
plotting Wassiljewa’s results in a similar way. The explanation of the change 
of the factor f seems to be that the mean free path of the molecules ofa gas 
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partial pressures, and A and B constants. (The suffix 1 refers‘to argon ‘and 
2 to helium.) The author replaces A and B by a, + by, and ay + bz, re- 
spectively, where A and B are.determined from. the actual, observations 
and appear with complex Using, then, the, 
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values are obtained by calculation which ‘agree with the observed’ values 
within 05 per cent. While theory gives no practicable formula for the 
calculation of the coefficient of conductivity, a useful interpolation formula 
is deduced from the Observations which: applies’ very ‘well ‘to the ‘Case of 


940. Specific Heats of Various Elements and, Salts between the Temperature 
of Liquid Air'and Room Temperature...P., Nordmeyer. | (Deutsch., Phys. 
Gesell, Verh. 10. 5, pp. 202-206, March. 15, 1908. -Physikal.. Inst. Kgl. 
techn. Hochschule, Aachen.)—The author gives further results obtained. by 
the method described by Forch and Nordmeyer [Abstract No. 1250 (1906)] 
and Nordmeyer and Bernoulli [Abstract No. 1022 (1907)]. The mean 
specific heats between the temperature of liquid air and the ordinary air 
temperature are as follows: Na, 0252; Mg, 0222; Ca, 0516; Fe, 0007; 
Mo, 0062; ‘Tl, 0°088; Au, 0-088; Al, 0-182 phosphorus 0176; 
potassium, 0°169 ; bromide, 0-102. ener 


and C. Braak. (Konink. Akad.Wetensch. Amsterdam, Proc. 10. pp. 419-421, 
Jan. 28, 1908.)—From) measurements at various pressures at.Pvand 
100°20° C., the values of A, and B, in the equation, pu, = A, +C, 
for hydrogen are found to be at 0°, Aj == 090024 and B, == 0'5800 10-*; 
at 100°, A, = 1:86558 and B, = 08626:x:10™. On account: of the) small 
densities which occur in these measurements, fhe remaining terms ‘of: the 
above expression for pp, may be neglected. Owing to the smallness.of the 
numiber of points and of the densities involved, the value of C,»could not ‘be 
determined with sufficient accuracy; the numbers 0°000000670 at 0° fies 
0000000606 at 100°, were hence for C 

Gasiet,and (Konink. Akad..Wetensch. Amsterdam, Proc, :10. 
pp. 418-419, Jan. 28; 1908.)-—-With the further results now obtained [compare 
Abstract No..1176 (1907)], the minima:of the pv, curves for five, temperatures 
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-bet ween + 182’81° and —217°41° C, are determined, and the coefficients Ps, P:, 
and P, calculated for the parabola on which the minima lie : P» = 148870, 
P,; = +676°568, and P, = —162481. The parabola cuts the ordinate =0 
in two points where fv, is respectively 0°39880 and 0°02828, with which corre- 
spond the absolute temperatures T; = 6°3.and T,;=107'5. For the top of 
the parabola pv, = 0°20826, with which corresponds a pressure of 55°61 atmos. ; 
the absolute temperature of the isotherm which — through the 4 


‘Tsotherms of Helium belween +100° and —217° C. H. Kamer- 
msi Onnes, (Konink. Akad. Wetensch. Amsterdam, Proc. 10. pp. 445-450, 
Jan. 28, 1908. Communication No. 102a from the Phys. Lab., Leiden.)—The 
author has determined the isotherms for helium ‘at 4+100°85°, +20°0°, 0°, 
—108°57°, —182°75°, and —216°56°, the utmost limits of the density being 
25 and 54 times the normal one, ‘Extrapolation shows that the Boyle point 
for helium will lie in the neighbourhood of —250° and, assuming the critical 
temperature of hydrogen to be 80° abs., that of helium will be 6° abs. Appli- 
cation of the law of corresponding states to the slopes of the fv, lines for 
helium and hydrogen for equivalent limits of temperature leads to the value 
5°8° abs. for the critical temperature of helium, The author regards this as a 
maximum limit for the critical temperature of helium, as it seems probable 
that, with respect to hydrogen, helium will deviate from the law of corre- 
sponding states in the sense that the critical temperature will be lower than 
would follow from the application of this law to corresponding states for 
values of the reduced ‘temperatures many times larger than 1. Determination 
of the isotherms of —258° and 260°, which ist Progress, should ‘lead to a 
estimation. | x H.-P. 


944, of very low Temperatures, Hydrogen Thermometer and 
Resislance Thermometer. H, Kammerlingh Onnes, C. Braak, and 
j. Clay.. (Konink, Akad. Wetensch. Amsterdam, Proc. 10. ; pp, 422-428, 
Jan, 28, 1908.)—The definition of low temperature by means of a single 
determination on a resistance thermometer has about the same probable error 
as a single determination with the hydrogen thermometer, and is generally 
reliable to, within 0-02? Abstract No. 1177 H. P. 

045. Combustion without Plante J. Meunier. 
on 589-540, March 9, 1908.)—-When using a commercial incandescent lamp 
fed with alcohol, the author observed that the copper-alloy disc (which prevents 
the formation: of flame in the interior of the mantle ‘and regulates the 
admixture of air and alcohol vapour), after heating to a red heat continues to 


te 


“946. The Propagation of 
146. pp. 915-917, May 4, 1908.)—In the relatively slow motion of fluids the 
thermal conductivity of the media cannot be neglected. In detonations the 
combustion jis practically instantaneous, producing almost discontinuous 
Surfaces of séparation, and so we can/regard the phenomena as adiabatic. 
In deflagrations, however, although the combustion is extremely rapid, the 
welocity of propagation must be taken into account: | The author states 
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in a very general manner two types of equation which, in conjunction with 
Kirchhoff's equation for the propagation of heat in isotropic media, may be 
employed in physical research. Knowing the phenomena that happen 
during the deflagration of a given mixture, these formula may be used to 
foretell the corresponding phenomena for a second mixture the physical 
constants of which are known. Experiments carried out on small and large 
scales are not directly comparable. In the former case the conductivity is 
higher and the cooling power of the: mass of gas is greater than im the 
theoretical case ; hence’ the rapidity of the variation of tempefature in the 
path of the discharge is smaller, and this reduces the velocity of the deflagra- 
tion. If the conductivity for heat of the medium were infinite, propagation 
of the deflagration would be impossible. The power of wire gauze to quench 
flames is generally attributed. to its capacity for cooling. The medium 


947. On. the Tendency to Adiabatic Expansion in Saturated Fluids, E, 
Mathias. (Comptes Rendus, 146, pp. 806-809, April 18, 1908.)—If for any 
liquid the curve of saturation be drawn on the plane of fv, the intersection of 
the interior adiabatics with the curves derived from that of saturation, are 
sufficient to determine qualitatively, but not quantitatively, the property 
forming the subject of this note ; and that either for the case of saturated 
vapour, or for the general case of mixture, of liquid and vapour of character «. 

1 gm. of saturated vapour at temperature. @ = 278 + 1, let »,be,the 
volume, * = 1—e the character ; « being very small, the adiabatic relation 
between » and x depends on the sign of wu’ — u—(L/m’)du'dé, in which # 
and w’ are the specific volumes of the saturated vapour and the liquid at the 
given temperature, m’ the specific heat of the vapour at that temperature, and 
L the latent heat of. evaporation. If ;instead of saturated vapour we deal 
with liquid, this becomes u’ —u—(Lim)du/d0, of which the sign is not 
evident. The writer proposes to evade these difficulties by applying the 
principle of equivalence of closed triangular paths in the plane of pv,.of 
which the sides are infinitely small of the first order, and the area infinitely 
small of the second order. If one side be an arc of the adiabatic, it follows 
that the sum of the quantities of heat corresponding to the other two sides,is 
negligible. First example: a triangle of which one side is an element. of 
v= constant, another side an element of the adiabatic, and the third an 
element of @= constant. That leads to c,d@ + ld» = 0, being the latent 
heat of dilatation, and c, the specific heat at constant volume of the mixture 
of character x. In another example the triangle consists of one element,of 
* = constant, one of the adiabatic, and the third of an. isothermal supposed 
rectilinear. This leads to the formula dx/dy = m,/(u' — in. which m,is 
the, specific; heat at constant x of the mixture at temperature 9, whichis 
connected with the specific heats m and, m’ of the saturated liquid by the 
equation. m, == 1— + m'x=(m' —m)x +m. The author refers to experi- 
ments of his own on sulphuric acid, by which m and m’, and by consequence 
m,, can be determined. He comsiders the properties of the curves m,==/(@) 
for values of x, 0-1, 0°2 to .When 0°5 the curve has two points, of 
inversion.. It appears that if we cause a mixture of character « = 06,:to 
undergo a very small expansion adiabatically, x increases or diminishes 
curveornot | S. B. 
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94s: Generated:by Beals and:by Reflection. H. Starke: (Deutsch. 
Phys. Gesell. Verh. ‘10. 6. pp. 285-297, March 80, 1908).—The first part of 
this:paper discusses at some length the vexed question as to whether (1) beats 
may give the impression of a tone of that frequency, or (2) a pendular 
vibration of the given frequency is necessary as insisted on by Helmholtz. 
The second part discusses briefly the so-called “refiection-tone” or “ water- 
fall4tone ” first noticed.by Baumgarten: This tone is heard by an observer 
near a wall which is reflecting the compound sound from such a source as a 
waterfall, and the tone heard is found to be the higher in pitch the nearer 
the ear is to the wall. This phenomenon has been attributed to the two 
impulses on the ear by a very sudden pulse in the sound on passing before 
reflection, and again after reflection, and so giving support to the view that 
two impulses serve to fix the perception of pitch. The present author 
Suggests that, on the contrary, the tone of variable pitch thus heard could be 
explained by supposing such tones already present in the sound proceeding 
from the source, and that each such tone would be heard in turn when the 
distance of the ear from the wall was such as to reinforce it by superposition 
in the the pitch in 


The Stroboscopic Fork. A. E. Kennelly and 8S. E. Whiting. 
(Amer. Inst.. Elect: Engin., Proc. 27. pp. 727-742, May, 1908.)—A strobo- 
scopic: fork consists of a tuning-fork, carrying at its extremities a pair of thin 
strips. A narrow slit is cut in each strip parallel to the fork’s length, so that 
an observer can see through both slits when the fork is at rest. When it 
vibrates vision can only be obtained during a brief interval which occurs 
twice in every complete period. If the frequency of the fork therefore be 80, 
the eye will receive 60 brief visual impressions per sec. If all the pictures are 
similar the object will appear to stand still. The authors next describe the 
‘stroboscopic target” of C. V. Drysdale. The authors have devised a 
stroboscopic fork which admits of being adjusted through a range of about 
5 per cent. of its mean rate of vibration continuously and without sensibly 
disturbing the motion, | The fork is tuned to the required normal frequency 
by small brass weights clamped on pins set into the free ends of the prongs. 
Rectangular pieces of cast iron can be made to slide smoothly along the fork 
when it is horizontal, but are clamped when it is held upright. An electro- 
magnet, actuated by a dry cell, is used to keep ‘the fork ‘vibrating. ‘The 
target diagram used differs only in minor details from. Drysdale’s: It 
contains a square, a pentagon, a hexagon, a 14-point star and an-18-point star. 
Some pattern, therefore, will appear to stand still at the half,or at the third, 
fourth, fifth, sixth, seventh, eighth, ninth, twelfth, fourteenth, and eighteenth 
part of synchronous speed. The speed of the fork can also be varied. within 
a range‘ of 5.per cent: above or below normal.' By means of .a graphic chart 
andian examination of the pattern the speed can be read off directly. » The 
accuracy of the fork is stated to be of the order of 1 part in 10,000. A. R. 
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ELECTRICITY AND MAGNETISM. 


THEORY, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


950. Possible Formula for the Dimensions of Electrical Magnitudes expressed 
in Terms of the Three Fundamental Mechanical Units. N. A. Gezéchus 
(Hesehus). (Jurn. Russk. Fisik.-Chimiéesk. ObScestva, 89. No. 8. pp. 206—- 
208, 1907.)}—Fournier d’Albe (Preface to “ The Electron Theory,” 1906) has 
shown that the three fundamental mechanical units, in conjunction with 
the unit of electric quantity—which must also be regarded as a fundamental 
unit—allow of the dimensions of all the different electrical and 
magnitudes being expressed in simple formule free from fractions. The 
author shows that similar simple dimensional formule are obtained by 
taking, as a fundamental unit, the unit of electrical potential in place of 
that of quantity of electricity. The following table contains the dimen- 


to these two Systems :— 


Gezechus. Fournier d'Albe, 
Electric potential U 
Quantity of electricity E 
Intensity of electric field 
Dielectric constant 
Current strength.... MU’T“U— 
Specific conductivity ..... . 
Quantity of magnetism TU 
Magnetic potential .. soe 
Intensity of magnetic field MLT“U— 


The author also works out a system of dimensions on the basis that the 
motion of the electrons is accomplished under the influence of differen her 
of potential in the same way that the movements of gaseous molecules 

dependent on difference of pressure ; potential is thus compared to pressure, 
that is, a force acting on unit surface. On this system, quantity of elec- 
tricity is represented by L* (volume) instead of L’ (Surface) according to 
the system proposed by Joubin (Phys. Zeitschr., 1), and electric potential 
by ML~'T-* (pressure). | H. P. 


9651. Electron Theory of Lines. Part I, Schott. (Phil, 
Mag. 15. pp. 488-467, April, 1908.)—Only a small proportion of the free 
vibrations of a ring or other system of electrons are large enough to account 
for spectrum lines, In order to account for known. spectra more complex 
systems of electrons must be studied. The author studies the frequencies 
of the free vibrations. of quasi-permanent. systems of electrons, which. last 
unchanged for yery many periods, In order that.a group may be quasi- 
permanent a number of the harmonic terms. in the forges, due to its several 
electrons must annul each other by interference,. The perturbations admis- 
sible in a system of rings must not cause a loss of energy exceeding 107" of 
the energy of the system in one period. Otherwise the narrowness of observed 
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spectrum lines cannot be accounted for. Only a fraction of all the atoms in 
a radiating gas at any instant emit any one: spectrum line. No system of 
electrons can be permanent unless its electrons be grouped in circular rings 
of equidistant electrons, all revolving about the same axis. Nagaoka’s model 
of an atom, consisting of @ central positive nucleus, a ring of electrons, and 
an outer swarm of electrons, can account for a large number of spectrum 
lines, but not for the whole spectrum. It is also rather unstable, though the 
same can be said of all radiating ring TOS ae eT supply 


DISCHARGE AND OSCILLATIONS. 

952. Magnetic Rays, A. Righi. (Accad, Lincei, Atti, 17. pp. 87-90, Feb. 2, 
1908. Elettricista, Rome, 7. pp. 49-50, Feb. 15, 1908.)}—The rays which 
proceed from the kathode and follow the lines of force of a magnetic field 
of sufficient intensity have been called “ magneto-kathodic” rays by Villard. 
The.author assumes the existence of neutral combinations of positive atoms 
and electrons which are neither ionised nor so closely joined as to,make up 
a neutral atom in the ordinary sense. These combinations form elementary 
molecular magnets, and it is the projection of such magnets which constitute 
Villard’s magrieto-kathodic rays, or. what the author proposes tg call ‘ mag- 
netic rays.” When the plane of the electronic orbit is such that the magnetic 
field strengthens the centripetal electrostatic force the stability of the magnets 
is increased. Their formation is favoured by the helicoidal movement of the 
kathode-ray electrons round a magnetic line of force, which is stretched out 
nearly into'\a line coincident with the line of force when the field is very 
strong.. If the magnetic field becomes weaker at greater distances from the 
kathode the effect of induction will be to retard the projected magnetic rays, 
and even to make them return towards the kathode. The author has found 
some preliminary confirmation of this conclusion. EuwE, F. 


953. Anomalies in the Positive Column in Oxygen, P. J. Kirkby. (Phil. 
Mag. 15. pp. 559-569, April, 1908.)}—The potential gradient in the positive 
column in oxygen shows peculiar features not hitherto observed in other 
gases.. If a steady discharge is passing and the electrodes are then separated 
by an additional distance d the experiments show that the p.d. at the ter- 
mirials of the tube is increased by yd, where y is the electric force in volts 
per cm. When the pressure, f, is greater than 1°5 mm, the values of, y are 
only between ¥, and } of the values obtained in the similarly dense gases 
Nor CO;. At 1°75 mm. pressure y has the small minimum value 4°5 volts/cm. 
At a pressure 08 mm. y undergoes a violent discontinuity, passing from ii to 
20 ‘without assuming any intermediate value as the pressure is decr 
It can be made to pass backwards and forwards over this point by suitably 
altering the gas pressure. The presence of ozone tends to prevent the oxygen 
from recovering the condition characterised by small values of y. The results 
have ‘an additional interest in connection with Bohr’s observation of the dis- 
continuity of pv at 07 mm., v being the volume. Rayleigh failed to observe 
this effect ; the author suggests that the motion of mercufy in Bohr’s care- 
fully dried tubes developed electrification, and that the disturbances $0 
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_ 054. Sliding Brush on Liquid Surfaces. M. Toepler. (Ann. d. Physik, 
25. 4. pp. 745-756, March 81, 1908.)—In the case of the formation of sliding 
brushes on the surface of liquids, the greater the productiveness of the source 
of current and the smaller the conductivity of the liquid, the longer the time 
required for the development of the brush, until the limiting case of the 
brush of long duration is reached. Analogously the pulsating glow, the pul- 
sating brush discharge, and the stream of sparks in free air, pass, over into 
the glow and brush of long duration and into the brush-arc-light and arc 
respectively, which are more easy to investigate than the pulsating dis- 
charges of very short duration. The arrangements for, investigating the 
phenomena described were similar to those previously employed by the 
author. Between two glass plates 0°7 cm. thick, 120 cm. long, and 7 cm. 
broad a sort of gum-lac was pressed, the whole contained in a trough, — In 
this was poured first mercury and then the liquid, formed of various quan- 
tities of common salt dissolved in distilled water. The two poles between 
which the discharge passed rested one on the liquid surface, the other in 
the mercury below, the distance between these Pt wires being 110cm. A 
Toepler machine with two Leyden batteries was used for the disc 

The author investigated the connection between length of brush, tension, 
and conductivity, and expresses his results in tables and curves, when the 
capacity of the battery was changed. The observations and measurements 
show that the length of brush f is (1) proportional to the conductivity \; 
(2) inversely proportional to the depth of the trough T; (8) proportional to 
the third power of the tension P at the pole #, on the surface of the liquid. 
Also the following relation \holds good : f==&(\/r)P*. The resistance in the 
stalk of the brush is inversely proportional to the unit length of path (:r) 
and inversely proportional to the square of the distance from the head of the 
brush. The following characteristic relation was found to hold :— 


v= 
where V = potential gradient (in volts/cm.), ] =current-strength, and & and 
a are constants. The characteristic is inversely proportional to the square 
root of the current strength. Moreover, sliding brush and brush-arc-light 
possess the same characteristic. From the measurements given the constant 
a is about 850 for values of ] from 0:01 to 5 amps. From theauthor’s measure- 
ments on brush-arcs for 0°5 to 2 milliamps. a = 100, with lengths of arc up to 
1 cm. Stark finds a = 126 to 150 with current.strengths of 9°6 to 62 milliamps. 
Kaufmann finds that between 0°9 and 20 milliamps. a = 160; whilst Stuchtey 
gives the numbér 110 for this constant. With the sliding brush on liquid 
surfaces that on insulators (tubes and plates)stands in close connection. [See 
Abstract No. 2090 (1907).] | J. J. 5S. 


955. lnftuence of the Materials of the Electeodes onthe Tension of the Spark 
Discharge. F. A. Miller. (Jurn. Russk. Fisik.-Chimitesk. ObSéestva, 89. 
No. 9. pp. 267-279, 1907.)—-The spark-potentials of inductor discharges were 
measured for different metals from 01-2 mm. apart. These potentials, 
unlike those with static discharges, vary greatly with the material of which 
the electrodes are composed and are also higher than the static discharge- 
potentials. The metals are arranged in order of increasing discharge- 
potential as follows: Sn, Sb, Al, Bi, Pb; Fe, Zn, Cd, brass, Ag, Pt. The 
potential increases when the surface of the electrodes is diminished, being 
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greatest for points and smallest for plates.. With electrodes of different 
that of the kathode has a greater influence on the potential than that 
AP. 


9668. Effect of a Perforated Diaphragm on Spark Potential. L. Amaduzzi. 
‘(Kecad. Lincei, Atti, 17. pp. 856-861, March 15, 1908.)—Comparison of the 
electric field produced by a spark discharge, with and without the insertion 
‘of a-perforated mica diaphragm between the electrodes, shows that in the 
latter case there is a local elevation of the p.d. between two points on the 
sides of the diaphragm, as well as an increase in the field itself, which is 
attributed to a concentration of the ions of opposite sign on the two sides of 
the hole. [See also Abstract No. 2088 (1907).] W. H. Si. 


) 957. Induction Coils. B. ¥. Bailey. (Phys. Rev. 26. pp. 858-895, 
May, 1908.)—The author first investigates theoretically the conditions for 
maximum efficiency of primary coils, and then deduces a method of pre- 
determining their efficiency from their electrical data. He next tests his 
theory experimentally, and, lastly, he considers more briefly the theory of the 
ordinary induction coil. The efficiency 9 of a coil is defined as the ratio 
of output to output + losses. If we neglect the time of break and assume 
there is no iron in the core, we have— _ 


Where, I would be the ultimate steady value of the current in the primary 
and i is the value of this current at the moment of break, It follows that q ; (1) 
is independent of the resistance of the coil when i/I is constant ; (2) is inde- 
pendent of its inductance ; (8) is a maximum when i=0 and when I=o. 
An expression is found for 9 taking the time of break into account, and also 
when it has an iron core. Taking the time of contact as 0°01 sec., the 


following values of the energy stored in the field and the losses for a coil 
were calculated 


\Energy added durittg break . | 
(Ohmic loss at: make ... 8°80 x 
Ohmic loss at break.......... O88 x 
Eddy-current loss at make....... 0°25 x 10-* 
Hysteresis loss bob 208 x 10+. 


The largest loss is the ohmic loss at make. This can be reduced by using 
a battery of higher e.m.f. and a correspondingly short make. In this case, 
however; the eddy-current losses would be greater, but this can be reduced 
to' any desired extent by using finer wires in the coré. It is pointed out 
that smaller coils than those: customarily employed in practice could be 
economically used. As an oscillograph took too much power, a rotating 
break method ‘was employed to get the shape of the current- and voltage- 
waves. The experimental results agree approximately with the author's 
calculations,, The author gives the following formule for determining the 
principal characteristics of an ordinary induction coil. Let R, L, K, i, N,/N, 
be the resistance and inductance of the primary, the capacity of the con- 
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densér, the current at break, and the ratio of the secondary to primary turns, 
The secondary e.m.f..is given by E,=%, (N,/N,)(L/K)}, its max: possible output 
per spark is, Lif/2, the frequency of oscillation is. 


chowski. (Deutsch. Phys. Gesell., Verh.'9. 28. pp. 725-728, ‘Dec. 15, 1907.) 
—The author points out the advantages of making the primary circuit of an 
induction coil a resonator and syntonising it to the secondary. By putting 
a choking coil in series with the primary higher voltages are obtained on the 
condenser, but this effect is masked by the phase-differences in the two. The 
plan he adopts is to put a transformer with short-circuited: secondary in: the 
place of the choking coil. By adjusting a non-inductive ‘resistance inthe 
short-circuit to the secondary the phase in both primaries may be made to 
coincide and the maximum effect produced. The coils used were a 120-mni. 
spark, 5-amp. and a 25-mm. spark 1‘5-amp. The former was first tested 
alone,.using a mercury interrupter. The small coil was then substituted.for 
the interrupter, its own, condenser being cut out and. its secondary short- 
circuited, The result was a very marked economy in current,in) the main 
coil, i.¢., with the same currents much greater spark-lengths were obtained, 
in spite, of the fact thatthe hammer break of the; small coil. had: been sub- 
stituted for the mercury interrupter, The voltages on the secondary of. the 
main coil were actually, for some values of current, as much as six timesas 
great as with the mercury Ae D8 J. E.-M. 


959. in the Electric Spectrum of Water. A. R. Colley [Kolli]. 
(Jurn. Russk. Fisiki-Chimitesk. ObStestva, 89. No. 8. pp. 210-283, 1907.)—The 
author gives the results of an investigation of the dispersion jin, the electric 
spectrum of water... In the interval between A/2=550 and \/2=112 pp 
(A = wave-length in air), numerous regions-of dispersion exist similar in nature 
to the regions observed in the light-spectrum. Hence the spectrum of water 
extends into the region of long electromagnetic waves. The measurements 
made in the electric spectrum vary with the lateral damping of the waves, 
(1907).] T. H. P. 


960. Damping in Oscillatory Circuits. M. Wien. (Ann. d. Physik, 25. 4. 
pp. 625-659, March 81, 1908.)}—The first part of the paper is concerned with 
the reaction of the one on the other of two resonant circuits; the ‘second part 
deals with the method of producing slightly damped oscillations [Abstract 
No. 2076 (1906)}.. As regards the theoretical investigation of thé reaction of. 
the circuits [see Abstract,No. 121 (1908) ], it is shown that, due to this, the 
decrement found by Bjerknes’ method is always too large. To remedy this, 
k? must net merely be: made small compared: “with unity, but small as compared 
with 10~ (in. ordinary cases where dq ==0°1, 0°01), and even with 5 x 10-* 
when dq = 0°01, de = 0005., Experiments with circuits without a spark-gap 
confirmed the theory both qualitatively and quantitatively. ‘The author's 
method of producing very nearly. undamped oscillations [Joc cit.] offers one 

way of making damping measurements with the effect of the spark eliminated. 
This method is further ‘considered, and it is shown that the: damping: 
primary circuit excited by means of a spark is, even with fairly close coupling; 
without influence on the resonancé curve of the secondary system, provided: 
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the damping in the primary is at least 10 times as great ‘as that of the 
secondary. The author has obtained oscillations with dampings as low as 
0006 by this method. In conclusion, he criticises v. Traubenberg’s statement 
that Poulsen oscillations can be obtained constant within 0085 per cent. 
[Abstract No. 585n (1908)], and shows the effects of a small variation (+¢) of 
the period on the current-effect in the measuring circuit at the most important 
part of the resonance curve (y = 50 to 80, 
of 0°01, as follows :— 


bas 


the same « will be 4 times as 
great. A constancy of 1 or 2 per cent. in the measurement of small dampings 
will thus only be attained when ths than 


0-001 per cent. | 


961. Measurement of Damping in Oscillating Circuits. K. E. F. Schmidt. 
rss Zeitschr. 9. pp. 18-18, Jan. 1, 1908) Lumiére Electr. 1. pp. 244-245, 
Feb. 22, 1908.)}—After pointing ont and illustrating the large percentage 
errors which are almost unavoidable in the determination of damping by the 
methods of Bjerknes and Drude, the author states the results of his in 
tions as follows: (1) Careful calculation of problems in damping leads to 
curves which, like those’ obtained “by experiment, are’ unsymmetrical. 
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TABLE OF 


crements which greatly facilitates the reckoning of the logarithmic decre- 
ment from an experimental curve. (8) The value of the decrement, found 
from a good resonance curve, by this means, has only a possible error of 
2 percent. To determine the damping of an aerial circuit it is very loosely 
coupled to a resonating circuit of very low resistance and damping and con- 
taining a variable, graduated condenser. This condenser circuit is in its turn 
coupled very loosely to a circuit containing a thermo-junction and galvano- 
meter. A resonance curve is taken in the usual way by varying the capacity 
of the condenser in the second circuit, and is plotted with galvanometer 
deflections as ordinates and the square roots of the actual values of the 
capacity as abscisse. From the resonance curve, a second one, which the 
author has named the “damping curve,” is constructed. In this curve the ordi- 
nates are values of the heat-production at the thermo-junction, i.¢., are propor- 
tional to the galvanometer readings. The abscissz are values of 1 e=t n/m, 
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where m, and ny are the!fréquencies iti the first and second circuits, i.c.) inthe 
aerial and resonator. This quantity is easily calculated for éach point onthe 
experimental curve, since it is equal to the squaré root of the quotiént of 
the capacity for maximum resonance divided by the/capacity obsetved for the 
point on the resonance curve considered. It is thus possible to translate 
the resonance curve into a damping curve by a series of simple calculations 
which may conveniently be made with a slide rule. The damping curve is 
plotted to a scale such. that the max. value of heat-production, i.2., of the 
galvanometer reading, is taken as 100. The breadth of the damping curve 
is next measured (at several heights to ensure accuracy), and the logarithmic 
decrement is then obtainable directly from a diagrammatic table, constructed 
by the author (see Fig.), in: which the abscisste are breadths of the damp- 
ing curve in mm. and the ordinates the decrements. In order to use this 
table it should be noted that the damping curve must be drawn to vertical 
and horizontal scales, such that if «== 0°01 is represented by 10 the maximum 
heat-production (galvanometer deflection) shall be represented by 200 units 
of length (¢g., mm.). The measurement of breadth, a, of the curve at a given 
height is then made in units of length, and. the value of the 
decrement read off at the point corresponding on the line for the chosen 
height, 8, on the Fig. The proof of thetheoretical correctness of the method 
is given in. a preliminary mathematical investigation, and the results ofa 
large number of applications to experimental data show that it gives very 
concordant values for the logarithmic decrement. In later experiments a 
Duddell 'thermo-galvanometer was used, and was found to be much more 
rapid in action than the thermo-junction and sensitive galvanometer pre- 
viously J. E.-M, 

962. Absolute Measurements of the Wave-lengih of Electric Oscillations. 
H. Diesselhorst. (Jahrbuch d. drahtlosen Telegraphie, 1. 2. pp, 262-279, 
Jan. 10, 1908. Commanication from the Physikal.-Techn.’ Reichsanstalt,)— 
Some apparatus for use as standards has now been set up and calibrated at 
the Reichsanstalt. The standardisation was effected by three methods: 
(1) Measurement of wave-lengths on a Lecher wire system (100 to 1,100 m.) ; 
(2) measurement of the time of oscillation by photography and the ree 
mirror ; (8) calculation of the time of oscillation from the self-inductance 
capacity, with proper corrections. The two last methods permit of exact 
measurement (to within 0°1 per cent.). The values obtained with the Lecher 
wires show an increasing divergence with increase of wave-length, agreeing 
in magnitude with that calculated by E. Cohn (“Das elektromagnetische Feld,” 
Pp. 6). | W. 


| 963.. Analysis of High-frequency Oscillations with the aid of the Kathode: 
glow Oscillograph. H. Diesselhorst. (Deutsch. Phys. Gesell., Verh. 10.7, 
pp. 806-818, April 15, 1908. Communication from the Physikal. -Techn. 
Reichsanstalt.)}—The limit of frequency at which a single period can be 
observed [Abstract No. 1895 (1907)) has been raised still further. The mirror 
is rotated by a motor’ making 200 revs. per sec. An oscillation of frequency 
100,000 per sec. (A = 8,000 m.) gives ari image length of 6 mmi. per period, 
this being sufficient, for instance, to observe irregularities in the oscillations 
obtained froma Poulsen generator. Several instructive oscillograms are given 
showing the oscillations in 'the primary and ‘sé¢condary circuits with different 
dégrees of coupling. L. H. W. 
VOL. XI. 2B 
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(064, Radiation of Closed-cirtuit OsciNators: A. Fleming. ‘(Phys Soci, 
Proc: 21, 47-68; Discussion) 68-69, ‘April, 1908. Phil. Mag. 24, 
pp.) 677-697, ‘Dec., 1907.» Electrician, 60. pp. 406-407, Dec., 27, 1907, 
and: pp. 440-442; Jan. B, 1908. Abstract.)}+-The author investigates the 
radiation from! what he terms ‘“magnetic oscillators," defined ‘as closed 
or nearly closed metallic circuits, but the experiments are confined to the 
first (completéty closed) and to circuits” of ‘small ‘size, the 
experiments the distance between “ transmitter’’ and “receiver” was very 
small as comiparéd with the! wave-length. The power radiated’ from a 
closed or nearly closed circuit is calculated to be 10-* Sa'N‘, 
where’ N is the frequency and:a the R.MS.' current reading {but the 
author does not: appear to have allowed for the dispersion field in the 
second case, s¢e Abstract No: 888 (1908)}.. For the ordinary vertical antenna 
the ‘power radiated is x 107 where ? is. the length in cm. 
The tadiation (from a completely: closed oscillator is thus small unless the 
frequency is very high. ‘The action of a winding of one or more turns upon 
another such winding at various distances and’'in various positions is then 
experimentally investigated, ‘and the suggestion put forward that such an 
arrangement would be useful for telegraphic purposes in place of the low- 
frequency currents generally used fot ‘the induction method, In the discussion, 
however, Ji E. Taylor states that the Post Office had tried similar arrange- 
ments, and had found that the current received by an earth-connected circuit 
L. H, Ww. 


ELECTRICAL PROPERTIES AND INSTRUMENTS. 


968: Induced. in Cylindrical Cores. R. T, Wells... (Phys. Rev, 
26. pp, 887-857, May, 1908, )}—The author first gives a clear and simple proof 
of Heaviside’s lorsoniae for the resistance and,inductance of a helical coil with 
a metal core, modifying them into a convenient.form for calculation, The 
results of a large number of experiments on coils containing copper, aluminium, 
and brass cores are given, and to a first approximation the values of. the 
effective resistance and inductance at frequencies varying from 0 to 1,000 are 
in agreement with the values calculated by Heaviside's formula... An 
examination of the tables and curves shows. that.in nearly every case the 
observed resistance is slightly greater, and. the observed inductance slightly 
less, than the calculated values. The, differences are probably partly due to 
the unavoidable errors of observation and to inaccuracies in the values of 
the measured resistivities of the cores. The values of the observed im- 
pedance are in excellent accord with the calculated values, as the errors in 
the calculated values of and indactance to’competisate 


Apharatus for Telescope-driving Motor.:: (West, Electn. 
41. p, 86, Jan. 11, 1908.)—The armature of the motor ‘carries a.contact-breaker 
which interrupts a relay current momentarily once during each revolution. 
The. relay,is operated by. current supplied through contacts on a. standard 
pendulum....If the motor gains on the pendulum, it is deprived “of current 
a revolution, Its application to’ 
litte 
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| 1967. Variation of Apparent Capacily ofa Condenser with the» Time of Dis 
charge, and Variation of Capacity with Frequency in Allernate-owrrent Méasure 
ments. B.V.Hill. (Phys. Rev. 26. pp. 400-405, May, 1908.)—The impedance 
offered by a condenser to the passage of an alternating current depends upon 
the frequency of the current. “The capacity is larger for low frequencies 
than for high, The author studies the behaviour of several condensers both 
with reference to their straight discharge and their capacity, when part. of 
an, alternating. .gurrent,,, The condensers were (1) a.Leeds.and., Northrup 
standard mica condenser. of ,1 mfd, capacity ;,(2) a Queen Co,’s paper; con- 
denser of 1 mfd. capacity ; (8) and (4) telephone condensers of one firm. rated 

at 2 mfd.; and (5) the same by, another firm... The straight dischange was 
observed with a. ballistic. galvanometer, by. Leeds, and Northrup, type..P 
d’Arsonval. It had a resistance of 127 ohms and;an inductance, of 
00014 henry. The coil was loaded with two small bullets, so that its 
period was 48°08 sec. The method was to charge the condenser for 20 sec., 


and then, after a period of insulation) of about 0°07 sec., to connect to the 
ballistic galvanometer for times varying from 0°0001 sec. to 11 sec., the quarter 
period of the galvaftometer. With the mica condenser the effect of absorp- 
tion is over in a very short time, but the galvanometer must have a period of 
at least 5 sec. if complete charge. is to be liberated. The calculated 
capacity was 1°0828, which is, in fact, too high, and the error is due to the 
ballistic method of measuring the capacity. That of the Queen paper con- 
denser calculated was 10519 mfd. One of the telephone condensets Avhich 
vary among themselves) was found to continue discharging for°2 min.oOr 
more. determining the capacities by méans of alternating’ cutreits,°a 
standard of inductance was used. This was.a coil of| No, ‘23 cbpper wire, 
silk-covered; and wound: vpon a marble cylinder. Its inductance’ was 
0011816 heriry. | For such a coil the effect of frequency upon resistan¢e’and 
inductance, for frequencies up-to 8,000, is too small to be'taken into account 
here.) .For comparing a capacity to an inductance a modification of Anderson's 
method was used. The arrangement is shown in the Fig. By means of a 
double key, each half, having six points, a battery and a galvanometer)or a 
source of alternating: current arid a receiver, may be connected to the. points 
of the bridge by merely throwing the lever. Leaving the key in' the normal 
position, as shown)in the Fig;; one iniay adjust the arms of bridge:fora 
direct-current balance, and then; throwing the key into the other position, 
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up to 8,000. a stat 
inductor-alternator was Constructed. It consisted of an ebonite disc having 
about ‘its circumference 60 soft iron cylindrical inductors 0°25 in. in diam., 
rotating between the poles of the field magnet. The armature coils were 
wound upon these poles. As the whole effect found was small, no account 
was taken of wave-form. For the very low frequencies (16 and 66) the 
currénts from a pole-changer were used. The results thus obtained are shown 
in the following table 


" Cunlenens. Capacity (Ball). Frequency. Capacity. Per Cent. Loss. 
1 10828 «6 0-9961 
0°9970 
1,450. 09951 
2,945 0-9981 0-4 
2 10519 1600} 99985 
125 10005 
1,860 09965 
8,020 08 
8 2170 16 20828 
125 2-0867 
| 990 20245 
4 2°170 16 18519 
125 18519 
18879 
8,050 18046 2°55 
8,000 23066 1-10 


Nos..1, 2, and 8 increase very slightly in capacity between 16 (or 66) and 
125 .~w per sec, The other two do not show this increase, but all fall off 
regularly up..to the highest frequencies tried. The -worst, however, 
decreases, but 2°55 per cent, which is an amount too small to be of 
account in considering their effect upom speech currents. As the frequency 
rises, the minimum of sound. in the receiver becomes less marked in all cases. 
curves. bee. 
vid 

968. Change Electrical: Resistance of Cells. c. Bidera 
aad J. Stebbins. (Phys. Rev. 26. pp. 278-298, April, 1908.)—The effect of 
various agencies,on the resistance of selenium ‘cells is dealt with, the agencies 
being »~pfessure, temperature, and radium ; some of: the effects noted 
have beenvalready described [see Abstracts Nos. 1042 (1905) and: 268, 264 
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(1908)}. |The’ cells tested were made by Ruhmer, Giltay, and: the authors ; 
for these the percentage change of resistance for 1 atmo. lies between'005 
and 0°80, This value is also a function of the temperature and:the e.mf. 


being 85 and 99 per cent. respectively. oY 
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cn the mise, and the my th 
thousand ohms to many megohms. 


the variation, grows much Jess with time, 
the films to a steady state at once. The resistances increase somewhat 
increase of humidity, bet hs hang canbe hy the 
sealed tubes. » G. E. A. 
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970. Magnelit Sensitiveness produced by Annealing. J.G.Gray and A. D. 
Ross. (Roy. Soc, Edinburgh, Proc. 28, pp. 289-248, 1908.)--The authors 
have observed that the susceptibility of specimens of various kinds,of, steel 
and of cobalt is greater immediately after the process of annealing from 
temperatures of from 700° to 900° C. than after the specimens have-been 
further subjected to. magnetic reversals. ‘Specimens, in the, form, of cylia- 
drical ,rods were first completely demagnetised, then annealed, and, then 
tested magnetometrically, by means of which an I-H. curve. was, Sbhained. 
Then after being demagnetised, by reversals a, second curve was.taken, 
The second curve was in all cases lower than the first, especially in the. region 
of the steep portion of the magnetisation curve. , In, the case of hard,steel 
the difference became imperceptible. for magnetising forces, greater than 
60 c.g.s,,tinits. , If, the specimen immediately after annealing is made, to go 
through hysteresis, ¢ycles of magnetisation, the. hysteresis curves. do not, at 
first. close, the second point. corresponding to positive maximum. 
tion being lower than the first, and the third lower than the, second, un 
steady, value is reached, Various other tests were tried, and the following 
conclusions reached in addition to the. above-mentioned, . lf the magnetising 
force is varied without changing, sign the, “ sensitive state,” of higher suscep- 
tibility persists. Cyclic reversals between, narrow limits, do not reduce the 
susceptibility ie lowest value. , The rate of cooling if not, yery, rapid, has 
little effect, The “ sensitive state” does not, wear off with time... echanical 
vibration tends to destroy the .“ sensitive state,” The “ sensitive ” state is 
most pronounced in hard steels. It is produced in a slight degree..in some 
steels when the highest temperature of annealing is 100°C. It is also to be 
observed in cast iron and but is only present to a very slight 
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q 
temperature lowers the light-sensitiveness of the selenium: cell ; the effect of BS 
made by spreading upon an insulating surface’a mixture of lampbiack and ‘a q 
transparent lacquer, an American commercial product called Zapon'L. “The “4 
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Maprictic Properties of Schild. (Antil Physik, 
00 pp 608-08, (March 8, 1908:;)+-Phe magnetic properties. of iron obtained 
|haVe ibeen) ‘investigated by» Beet?, (Leick 

Soo) Abstracts, (1996) and Maurain Abstract: No> 2285 
(2000)}\» Butt :these reseatches were confined to limited valves of the mag- 
netising field, alid hysteresis appears to: havé been neglected altogether: {see, 
however, Abstract No. 480 (1908)]. The! present work extencis'the Gélds used 
and adds a study of the hysteresis phenomena. The iron was deposited from 
an ammogium,doubjy qyalate... Several bars of the electrolytic \irom were 
prepared,and tested., One behaved like cobalt for fields from, He=0.to 


H == 15, bet for higher fields was, com to, soft wreughtiron. 
vatpes are-given, in, the, table, in: » -K denotes susceptibility and 
meability.... hotels viiene od vert to viivilonhnos 
of ton oe ecriol migxoryy to mic 
hooy 2i bas sintogsvs } 


to 4 

op the values thowti ‘below, the behavioar being: of 
steel. 


Al 24°6 5,627 7,442 by 
86'5 8,062 19,600 
48°1 9,857 21,800 
Melqgigin OMe 98,706" 40,000 Pas, 
0 reference is'made t0 Burgess and Taylor's work; Abstracts 
mot! bo wits “i oo blo bas 
Fassbender. ‘Phys: Gesell, Verh10. 6: pp.-286-266, 


80; tr brittle’ that it was foatid' best! ts 
perform the tests'on powdered samples 'in glass'tubes." The 
satiple ‘was in' one of two crucibles placed adjatent to the ends of ‘an 
pair? Ail 'Mn-Sii’ afidys’ had’a transition-point ‘at! about 875°. 
AP B00” the ‘charge to the’ magnetic condition was coftiplete; ‘except in 60 to 
56° per’ cent: Mn’ alloys, which becathne more magnetic on cooling town to 

atmospheric ‘temperature. ‘The max. magnetic susceptibility ‘was ‘found ‘ii 
Both’ these series of alloys after ageing for 4 hours at 140°.’ ‘Iii the ‘Min-Sn 
atfoys the‘ max. permea permeability was found in the 65°8 per cent: Mn alloy fot 
H ‘='150, B = 1,525, ‘The existende ofthe nearest corresponding compound, 
Mn,Sn, is not, however: ‘régarded as éstablished. ‘For this alloy By = 180, for 
about’ 200. alloys containing from‘ 10‘4'to 40-0 per cent. Mr 
niapnetic'transition’ temperature Of 880°, those with about 45 per cent. 
Mn, 270°.’ The ‘iiax.''permeabifity, by ‘considerable ititerpolation, dccurs ‘at 
about’ $1‘ per cent. Mn; corresponding to the composition Mn-Sb. ‘Another 
thakimunr appears ‘to occur above 41 per cént..Mti. ‘The remanence with 
tax. = 200 cig:s., is small, as with the Mn-Sn' alloys, bot saturation’ was 
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Soc., Oct. 19, 1907.)—To test whether any variation of the earth’s action on a 
author made a series of weighings with 


Id was, so far as,is artes approximately uniform, In general 

pypcayeees that the result for magnet placed north end to the south was 
per than with its north end to the north, the average difference A 
nearly 1/10, of the weight of, the magnet (about 88°6 gm.), 

intensely disturbed region the variation in weight was greater wie ~ 
a "aniforin-field station. Extended observations on a second magnet at 
Washingt showed that to get the true weight of a magnet the 
of the substarice when magnetised would have to be made for at bara 


ry 


Noy. 12,1907." Physikal. Inst., Tibingen, Sept. 25, 1907.)}—Comments on an article 
under thé same title by M. Laue, [See Abstract No. 2109 (1907).] E. HB. 


O75. Physical Lines of Force in Electrical Theory. F. Sanford. (Phys. Rev. 
26. pp. 806-811, April, 1908.}—A discussion of some of J. J. Thomsori’s ideas and)an 
inquiry into the validity of some.of the hypotheses he has.builtupon them. Examples 
are cited from physics to show the inadequacy of the lines or tubes of force for 
explaining the ordinary phenomena of slactriaity, Ido G. E. A. 


976, Distribution of Electricity in, the. Atmosphere, Homma, “(Mathe- 
matico-Physical Soc., Toky5, Proc., 1908 Expanded in Terrestrial Magnetism, 12. 
49-72, June, 1907.)}—A mathematical treatment, based upon the assumption that 
1 the equipotential surfaces in the atmosphere are concentric spheres. K. Aichi. 
(Mathematico-Physical Soc., Toky6, Proc. 4. 18. pp. 248-251, Feb., 1908.)—Aichi 
points out that Homma’s final’ approximate ‘values can’ also be obtained from the 
Seifinductance of a ‘Solenoid inhi Cohen. 
to Abstract No, 266 (1908). 


978. Electrical Oscillations on Helices: C. J. Watson. (Electrician, 60. 

pp. 484-485, Jan. 8, 1908.)—Points out that when electrical oscillations are excited 

on a long helix the node of potential is not at the end Dat at 


979. Influence of Frequency on Resistance and Inductance of Solenoidal Coils. 
L., Cohen, (Bureau of Standards, Bull. 4. pp, 161-178, ES full 
paper corresponding to Abstract No. 1569 (1907). 

980. Matthiessen’s Law connecting Electrical Se and” Temperature 
Coefficients of Metallic Alloys, W. Guertler. (Phys. Zeitschr. 9. pp. 20-86, Jai. 1, 
1908.) 


981. New fie Rays, Guilleminot. oni 
Médicale, 16. pp. 186-140, Feb. 25, 
[Abstract No. 279 (1908)] and of the method of using it. | 
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982. Crystallisation of the Diamond. A. L. W. E. van der Veen. 
Sema Akad, Wetensch. Amsterdam, Proc. 10. p, 162, Oct.'81, 1907.)}—The 

ond is not pyroelectric, and ‘the trigonal axes do not possess polarity. 


. 983. Conversion of Diamond into Coke by Kathode Rays. C. A. Parsons 
and A. A. Campbell Swinton, (Roy. Soc,, Proc. Ser. A, 80. pp. 184-185, 
March 5, 1908.)—A diamond is bombarded with kathode rays ; as the voltage 
and current increase it gradually becomes converted intocoke. Thetempera- 
ture at which this conversion rapidly takes place is 1,890°C., as read bya Féry 
pyrometer. A large amount of gas is eyolved during the conversion ; 
whether this comes from the diamond or from’ the walls of the tube is not 


_, 984. Reducidility of Magnesium Oxide by Carbon,. R. E, Slade. (Chem. 
Soc., Journ. 98. pp. 827-838, March, 1908.}—Magnesia is reduced by carbon at 
as low a temperature as 1,700° C., and if the CO formed is removed by working 
in a vacuum, by absorption by aluminium, or by a rapid stream of hydrogen, 
metallic Mg is obtained, associated with small quantities of a carbide ap- 
parently identical with Berthelot’s carbide, and which is evidently produced 
by the cooling ‘miagnesium coming into contact with acetylene, formed by 
combination of ‘carbon with hydrogen liberated from moisture by the heat. 
[See also Abstract No.'1000 (1907). Si 


at, 


, 985, The Change in Colour of Gems.. F, Bordas. (Comptes Rendus, 146. 
pp. 21-24, Jan. 6, 1908.)—-As in the case of radium rays [Abstract No, 2117 
(1907)], heating above 800°C. for some time will cause the colouration of 
yellow corundums (artificial or natural topaz) to disappear. The idea is 
expressed that the natural emierald is only a blue sapphire whose ‘blue 
colouration has been exactly neutralised by the yellow colouring afterwards 
caused by the radio-activity of the soil ; experiments show that this conver- 
sion is possible and may be exceeded, in which case the colour resulting is a 
cabbage-green. Othér experiments show that kathode rays (without heating) 
do ‘not, as is ‘also the Case with B-rays [loc. cit.], produce the decolouration, 
although Réntgen rays do so. L. H. W. 


“986: Supposed Alteration in Total Weight during Chemical Reactions. 
H. Landolt. (Preuss. Akad. Wiss. Berlin, Sitz. Ber. 16. pp. 854-887, ‘1908:} 
—Former experiments have pointed to a loss in weight during chemical 
reaction [see Abstract No. 789 [1906)].. The reacting substances were mixed 
in small portions at a time, and the vessels weighed after standing for a few 
days. The weights were constant after three days. A number of experi- 
ments have now been made in order to find, if possible, the cause of the loss 
in'weight. The first set.of experiments were to determine how long it takes 
a glass vessel, which had been dried in a dessicator over sulphuric acid, to 
attain constant weight when exposed to the air, owing to the adsorption of 
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water on the glass. The original, weight of sach a, vessel, i.¢, the weight 
before it had been dried. in the dessicator, days, the 
error being only 0002 mgm; Further experiments were then made to. in- 
vestigate the influence of thermal after-effects. on the volume, of pase 
used, since heat is generated during, the, chemical |r 
been previously assumed. , After a few days the volume apparently becomes 
constant, but the original volume, and hence the weight, is attained enlnanee 
some weeks. From the results of these,.experiments, corrections, could, be 
applied to the results formerly obtained, where the weighings had been made 
before the thermal after-effects had ceased, and it was found that the.su 
in. weight was reduced below the error of tn the 
loss being actually changed into a slight gain, Fresh experiments on i 
action between silver sulphate and ferrous sulphate showed that the diterad | 
in weight was sometimes positive and sometimes negative, and in aft 
within the error of experiment. An examination of the results of 48. 
ments with different reactions shows that i in 26 there is a loss in W 
whilst in 28 there is a gain in weight ;'in only 4 Cases is the alteration. : 
weight slightly greater than the error,of experiment. ‘The author theref 
concludes that in the 15 reactions investigated no. alteration in total weight 
takes place. It therefore follows‘that thé same atomic weight should be 
obtained. for any particular ‘what reactions are lused to 


Y. 


987. Remarks on M. v. Wogau's 
G. McP. Smith. .(Ann.d.Physik, 25, 2. pp, 252-256, Feb. .7,.1908. 
of Illinois, Urbana, Nov, 16, 1907,.)—Von Wogau [Abstract 1440 (1907) ie 
calculated the diffusion coefficients, per gm. ,ef ,various,metals dissolved, in 
mercury, and has found that they are definitely related; to the periodic system, 
The author, considers it more rational to.compare, the diffusion coefficients per 
gm.-atom of dissolved metal. All the values so calculated can be arranged an 
two curves, which fall, continuously as the atomic weight of the metal in- 
creases ; the first of these curves comprises the values for all metals combining 
with mercury, namely, the alkali and alkaline earth metals, thallium and gold, 
whilst the values for zinc, cadmium, tin, and lead form the second curve. , It is 
noteworthy that vy. Wogau found that the diffusion constants of the alkali and 
alkaline earth metals and of thailium and gold, calculated on the assumption 
that, when dissolved in mercury, metals are mon-atomic, agree, com, 
paratively well with the observed valués, whilst for Zn, Cd, Sn and Pb, both 
the diffusion constants. and. their ating: coefficients.are not by 


988. Vapour Density Determinations at very High H. v 

Wartenberg.. (Zeitschr, Anorg. Chem. 56. 8.. 820-836, 14; 4907. 
Physikal.-chem. Inst. d. Univ., Berlin.}-The author gives respits of; vapour 
density determinations by Nerast’s method of a number of elements,at. tem, 
peratures in the neighbourhood of 2,000°,.a modified form .of, the, apparatus 
previously described [Abstract No. 912 (1906)} being employed. The. appa- 

rent average molecular weights obtained are as follows; Bi, 224 at.2070° ; 

Sb, 128 at 2,070° ; Se; 120 at 2,070°; Te; 160 at.2,100° ; Pb, 225 at, 1,600- 
1,870° ; Ti, 220 at 1,820-1,690° ; Zn, 72 at 1,200-2,070° ; sulphur, 60.at 2;070°. 
All the metals yet investigated are monatomic in the stale of vapour, at. very 
high temperaturés. The following approximate boiling-points are estimated 


ry 
« 
‘ OF 
4 
£ 
, 
av 
4 
43 
‘4 
x 
ag 


front the at which rapid 'volatilisation of the metals takes place’: 
Ti} 1,900? 1/680?» Ag, '2;060-2;100" Sa,-Ab, Cu; Mp, and! all 
above Nernst’s etpaation cdnrecting ‘eqaikbtiam anditetnpera- 
tute the érietgy required for' the dissociation “of a diatomic into ‘a’ mornatoinic 
molecule id estitiated at 90,000 cals. forthe elements of the sulphut group 
ahd 4t'60,000 cals. for those ‘of the phosphorus group)’ It is shown’ that; ‘con- 

trary to thé’ assertion’ of ‘Cooke [Roy. Soe.;: Proc. 77. 148'(1906)}; the 
of Is the saime in argon asin nitrogen, so that the suggestion that zine 
formis compound with argomis‘antenable, ont 


‘ ti 
of Vapor | oF the Halogen Hy Sulphi 
1908) —Employing a a modifica n Of Marshall and appa- 
ratus, in ‘which the Tiquid is é¢vaporated from a small Dewar tube, being 
I é passage of an electric Current through a Coil immetsed therein, 
authors have determined the latent heats of vaporisation of HCl, HBr, 
AS, results Obtained, compared with calculated: 


©) boc ydriodic acid: 207K 188 
| Hydrogen sulphide 19°38 x 10” 19°6 x 10% » 

Ww. Sr. 


Charcoal in Vapour Density Determinations ; (2) Rotatory Power of Organic 
Substances,’ J. Dewar and ‘Jones: (Roy. Soc:}' Proc. ‘Ser. A: 80. 
229-288, March’ 5,'1906.)—Barkla ‘arid Sadler [Abstract No. 1822 (1907)} 
ave suggested that the value 66°7, generally accepted for the atomic weight 
of nickel, is considerably too low. ‘By means of a’meéthod’in which a definite 
volume Of ‘gas or vapour is-absorbed in a tube containing charcoal ’and thus 
, the’ authors find’ the vapour density ‘of nickel carbonyl! at 0° ‘and 

16-47 tim. pressure to be ‘84°67T-84'79; ‘these values being in good agreement 
with the number 58-7 for the atomic weight of Ni. ’Experiments with COs, 
$0;, and ether show that the method’ gives good results.’ The negative rota- 
tion of nicotine, dissolved in alcohol, diminishes continuously as the tempera- 
ture falls to —120°; whilst that of ‘bitter orangé’ oil in alcohol or light 
petroleum continues to increase as the temperature is: lowered to 95°, In 
botli Cases the rotation-temperature curve is approximately rectilinear, and 
extrapolation indicates that, even with nicotine, the rotation at the ‘absolute 
zero would =. P. 


Dec: 80, 1907.)—The kinetic. theory’ of: gases: shows that 
viscosity increases when the molecular diameter decreases, The’author has 
éxantined the action of various doses of chlorine water’ on colloidal solutions 
of imethylene bine and crystalloid solutions of auramine. Small doses: of 
chlorine water intensify the colours, whereas larger doses diminish their 
inténsity. ‘This phenomenon is connected with an action of'the:chiorine on 
the Size of the molecular aggregates... Crystalloid solutions should increase in 
viscosity as chlorination proceeds, and colloid solutions should © decrease, 
This:is found to be the case, and the measurement of viscosity may ‘be used 
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to indicate the sign of the electric -churge’of the: gratinles; ty ntdats Of the 
rule established by Mayer, Schaeffer,” atid! Terroitie eee Abstract 298 
aniline blespand: other ayes show & dimintéhed 

on acidifying.:» Their aggregations must therefore increase in volufiie, 


their sigtt must-be negativei Methylene blue and'pure increase’ 
viscosity on acidifying; and decrease under the influence’of atimania, 


992. Determination of the Heat of Combustion of Organic Compounds, using 
a Platinum’ Resistauce Thermometer., Fischerand F, (Preuss. 
Akad. Wiss: Berlin, Sitti Beri 6: 180-146, 1908.) The jauthbes) have 
determined the heats of combustion of cane suga?# and benzoic acid, using 
the. apparatus préviously employéd .{see» Abstract No. 2214, (1008)] the 
thermometric arrangement \of which has ‘been improved: 'The greatest 
deviation of one result obtained is: 0-06 per cent: from the 
heat of combustion at) constant volustie, of 1 gm. of benzoic’ acid) weighed 
in vacuo, is 26476 kilowatt-seconds, or, taking 1 kilowatt-second as equivalent 
to 0°2800.cal., 6828) cals, ; the corresponding values for (1 gm. of cane» sugar 


903. Reduction oF. Silver Silver. V. 
Kohischittter, (Zeitscht> Ele . 7, 1908.)—The 
experiments form a contiffuation of on the kathode 
volatilisation of métals [Compare hich he regards 


as an essentially) chemical p omehon. Silver oxide is red 
even at ordinary temperature, the reaction commencing at the contact 
between the oxide and the glass vessel ; the water forpied, by the reduction 
should be absorbed by P;Os, but the perfectly dry oxidé’and hydrogen do not 
react upon one another-—-When the flask is cooled on the one side, merely by 
being, placed in the reduction is confined to the. side-where 
yer a is condensed ; the light has ng influence, , The reduced silver is first 
in the colloidal'state, Silver” sol. is by passing hydrogen thro 
silver oxide, kept under water at 50.or 60°.C.; at higher temperature the 
is unstable. The resulting sols differ in colour and properties with the nature 
of the vessel—ordinary glass, Jena glass, quartz, Par crag The differences ai 
however, not, due to a contamination of the colloid with the alkali or. silica. 
the glass ; for. when the sol is prepared-in a Hack of Jape, game with water, in 
which ordinary glass had previously been dissolved, the sol has the properties 
of the Jena glass colloid, and analyses Spomee ern conclusion. .. The 
properties of,.the colloid chiefly investigated are s , condyctivity, 
precipitation by electrolytes and, by métals, an of, £2 
not appear tobe related to one another ; the different properties and col ceo 
are due to differences in the composition, of the colloid. The electric con- 
ductivity is due to AgOH, which is also precipitated by the various agents. 
Bredig’s Colloids are not pure either. Reduced with CO, silver oxide gives 
Solidification of Cast Iron. P. Gderens ‘and ‘acto 
5. pp. 187-147, March ’8,°1908. “Communication from the 
Eisenhiittenmann, “Inst. d. ‘Kgl. techn.’ Hochschule, Aachen:)—Quenchin 
experiments ‘upon a Swedish pig ‘iron ‘containing 8°91 per cent: carbon, and’a 
grey Pig iron with 4°71 per ‘cent. carbon, lead to the 
upon the microstructure. In pore iton-carbon 
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of .graphite occurs during the solidification.of the eutectic, and is’ more 
complete the longer the solidified eutectic is held. within the range of solidi- 
fication of eutectic., This.is practically. in. agreement with Wiist's conclusion 
that the, separation of graphite is more complete the slower the: cooling 
through. the eutectic interval, The graphite flakes are larger the: more 
slowly they..are formed, The eutectic :. cementite-mixed crystals is first 
formed, and graphite is a decomposition product of the cementite. The 
F. R. 

G00. Separation oft Graphite of High Céirbon Génlént. 
(Stahl u. Eisen,'28. pp: 225-220, Feb. 12,1908. Communication 
from: the Metallograph. Laborat.:.d. Kgl. Bergakademie, Clausthal:)—-The 
work ‘of)Heyn)‘ Goerens, Benedicks, arid Osann is briefly reviewed. The 
author: considers Goerens’ theory of graphite formation {Abstract No. 912 
(1907) }:to. incomplete, since free\iron cam only'exist im equilibrium with 
the! liquid in hypo-eutectic alloys. _To explain the experimental results of 
various workers Heyn’s origirial diagram is modified to the form ‘shown in 
the, accompanying ‘Fig. L represents cementite 


A 
vd bugbher Harts 
above the end of the eutectic liné corresponding to The position of y 


hot'exactly kiOwn, but from Goerens’ work it appears to o tie between the com- 
ns 6°67 and 7'52 per'cent. catbon. The author considers that the graphite 
‘produced ina supercooled liquid, and since its heat of solidification is not 
ient to raise the alloy'to abdve the eutectic temperature, the graphite 
‘Centres of crystallisation ‘for’ the ‘eutecti¢ ‘which efivelopes it, and 
it’ tising tothe ‘surface, “The 'd ram ‘divides’ the hyper-eutectic 
litito “two classes: Alldys Hyper-eutecti¢ with ‘Yespect to M and ‘those 
bypereitectc, with respect to B’. The ‘second class gives rise to the well- 
known “Kish,” called’ “ primary” graphite by the author.’ The graphite 
resulting ‘from the décomposition of the carbide is called “ eutectic” phite 
ahi ig ith the'“solid’sdlution” graphite of Osann. | ficiently 


Wied “ond °C. Stocum. (Mech. Eng. 21. 

PP 21, ar 1908. es before the, Pittsburg Foundrymen’s 

Noy., 1907 907.)—Points ihe sources of titanium are 
exhaustible.; "ee 00 tons of ore high in titanium were shipped from, 

Adirondaks region alone in, 1907, Several_instances are given, in, which the 
esence of Ti in, cast,iron or steel has been attended, with beneficial effects, 

hardness of chill. was, obtained a. car-wheel, together, with, good 
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machining qualities ‘at the boss: ‘The addition of 0-05 per cent; Titd'cast 
iron ‘iricféased the transverse Strength of’ 1° in.'x in! x19 im. ‘bars from 
8,000 to’ 8,600 Ibs., and in another’ case from 2,100 to 2,950 Ibs. ‘In another 
instance 'the ‘gain ‘of ‘strength was 20} ‘per cent., 


gt efi 


of on ‘the F. Wist. ‘idee: 
5. pp. 78-87, Feb. 8, 1908. Communication from: the Fisenbiittenmaan. 
Inst. Kgl. techn. Hothschtle, Aachen.)—E ents were made On a 
series Of alloys cotitaining up to 21°56 per cent. phosphorus ahd up to 4°97 per 
cent. carbon. The temperature of the beginning Of solidification of saturated 
iron-catbon alloys is lowered ‘on the average 27°C. per'1 per cent, P up to 
67 per cent.’P. Here the triple eutectic occurs with 20 per cent. carbon 
solidifying at 960° C., and further addition of ote causes a rise in the 
temperature at which solidification begins. This eutectic is observed in the 
cooling-curves of alloys containing up to 15 per cent. P, corresponding to 
Fe,P’; the solidification of this alloy commences at about 1,180°. The free 
phosphide is observed ‘in’ samples containing higher percentages than 16. 
The solubility of ‘carbon in Fe is lowered by addition of phosphorus ; the 
curve shows a change ‘of direction at about 6 per cent. P. The pearlite 
eutectoid point maintains a constant position with addition of phosphorus u 
to about 16 per'cent., when it vanishes: ‘The ‘paper is accompanied by coo 
ing curves'and ‘some of ‘thé latter Have Been 
from colour photographs by Lumiere Process. | 
908. ‘Melting of NickebChromium Steels... Wedding. 
Befird. des Gewerbfleisses, Verh. pp. 221-226, Oct. 7, 1907. Metallurgie, 
5. pp. 160-162, March. 8, 1908.}—Experiments made by the author and 


Michel 85, 


Mg were used 9s, foe-the 40.90-per: cent. Ni, and 


Al for the remainder. that, the Héroult furnace will be found 


iti; 


‘900. Preparation of Liw Cairbin Perro Atoys. 
Eisen, 28, pp. 856-860, March 11, 1908: Zeitschr. Elektrochem. 14. 
pp. 169-172, April 8, 1908.)—Gives the results'of experiments in which attempts 
were made to replace carbon as reducing agent by silicon, and in which 
carbon-poor silicon or férro-silidon was melted in the electric furnace ‘with 
oxide or sulphide ores in order to produce’ pure mietals or their ferrd- 
alloys: ‘The flux used generally ‘a’ mixture: of ‘lime and ‘clay. ’The 
reduction of sulphides (of Mo) was unsuccessful. The restilts with ‘oxides 
are regarded as’ very ‘satisfactory. Generally the product contained about 
2 per cent. Si) -Ferro-chromium was obtained containing Tess'than 1‘ per 
6°62 pet cent: carbon, and 0-996 per cent. Si. 
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effect of Ti upon steel is due to its combination ‘with the nitrogen which is . 
esent, is quoted. | FR. 
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_.1000, Structural Constituents of. Quenched. Steel. Breuil. (Soc. de 
Vind. Ser.4, Vok 6,8, 1907.,.;Metallurgie, 5, pp. 60-60, Jan,-22); 
), Feb. 8, and pp. 105-414, Feb. 22, 1908.)-—Describes an investigation of 
the structure and hardness of a series of iron-carbon alloys. Hardness was 
determined, by..means of; the Martens, sclerometer, and the, Brinell methed. 
The, structure. developed, more especially in the low-carbon, steels, depends 
the time of heating previous to quenching. Quenching from 1,050° C. 
elops martensite in steels containing up to 0°7 per cent. carbon, hardenite 
in steels containing 0°85-1°20 per, cent..carbon, and austenite graphitic 
bon + cementite in high-carbon steels, After, quenching from. 750° the 
‘mild ‘steels show a structure.,consisting, of osmondite + troostite, medium- 
carbon steels, of osmondite + troostite,.-and the . high-carbon,, steels 
osmondite + troostite + cementite.. Quenching from, 650° C, develops. sorbite 
of pearlite + ferrite i in the.mild steels, sorbite in, the medium. steels, and 
sorbite + cementite. in, the hard. steels, Martensite.. is deseribed .as. the 
unsaturated, and hardenite the saturated, solid: solution of cementite in iron. 
Austenite is hardenite which has dissolyed free cementite, Tragstite is. the 
dark constituent surrounding partially, dissolved, pearlite in hypo-eutectic 
steels, while osmondite is the name, given to: the structure assumed by, the 
sorbite s surrounded. by troostite, immediately before passing into, solu- 
tion. ee omits to mention the previous. description of osmondite by 
Heyn and Bauer, Abstract No. 1488 (1906).] The author of opinion. that 
troostite is carbon produced by a. dissociation, of cementite com- 
mencing at 700°C. Hardenite is the hardest constituent of steel ; any increase 
in the concentration of ,ceméntite diminishes its hardness slightly... The 
author considers that the effects of Cr, V, and W on the hardening properties 
‘of ‘steels are due to their retarding the tendency of the solid solution to 
crystallise at high temperatures. The paper is profusely illustrated with 
| 
©1001) of Steet Litiehverg:” “tera sie, Jou 
165. pp. 121-340, Feb., 1908j—-T'wo forms of ‘apparatus are’ described, f 
ee cast on cars and ina casting pit respectively. In principle there'are ss 
allel walls of steel or iron ; the central wall is movable, The ingots, 
at mould shave been stripped, are Compressed in a row laterally hetween 
the first and walls; by forcing. wedges) along between the,second and 
third walls. Friction is diminished by the use of chains of rollers. Ingots 
are thas compressed in the order in'whicli they were cast. In the’a 
as desighed for-use'in a’pit the diagonals of the ingots: are perpendicular to 
tle walls and the ingots enter notches in the walls.. For ingots cast‘on cars 
the nearly flat sides of ingots are pressed by flat walls. An estimate for an 
ipparatps of the latter kind amounts to $38,159. This is suitable for dealing 
ith 20 tons.of steel.in the form-of ten;17-in, square, by 665: in. ingots on 
+, 1002,. Action.of Footless, Circular Saws, Harbord. (Engineer, 106 
p- 187, Feb, 21, 1908.)-—-Contains illustrations showing the alteration in micro- 
strpcture caused by. the cutting of, a per cent. carbon by meansofia 
soft steel disc (0.17 per cent..C,) pevolving at a high speed... The steel dise 
was not notched during the operation,. but .had.a bead on its edge, produced 
by, its contact. with the harder steel, equal to nearly twice the thickness of the 
ithe, beaded, edge was quite, soft, and there! was .no evidence: of 
strugtural change, and no trace. drawm-from. the, sawn 
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material was found, embedded edge,'so that the suggestion that the 
efhiciency.of: the as saw was in part due to. this appears to, be, without 
foundation, The, strueture of the cut steel, near the cut, shows.a. gradual 
change, produced by the local heating from’ the friction of the revolving disc, 
from the normal structure of ferrite and. pearlite, to a portion in,whieh .all 
definite structure'is.absent., Two points are shown by the photomicrographs 
given: (1) That the material acted upon is heated at the point ef contact te.a 
temperature approaching; if not ‘equal to; the fusion-point. of ,the.stegl,,. (2) 
That this high temperature is very local and is confined practically..to the 
surface in contact with the disc. It seems, therefore, that the microscopic 
examination confirms the views advanced by Vernon, that the steeb-imy the 
immediate neighbourhood of the point-of contact is fused or semi-fused,, and 
then rubbed off; and afresh surface exposed to the action of .the disc... The 
temperature of the disc must necessarily be much, ones mate Hane 

1008. 2. +1 (Comptes Readua, pp. Apet 
- 1908.)—Quenched from 1,050° in water at)0° the structure of steels Ivand 


II. of the following table was principally: martensite and-of pure Gi 


This austenite was hardened by annealing at 400° or by immersion in lidu 
air, A steel containing;less Mn, (than ?) quenched, from 1,200° 
of martensite and austenite, .. Photomicrographs are given... H.le 
(Ibid. pp. 824-826). Some remarks on Maurer’s results... On account of, is 
difficulty of producing austenite steels, except the costly high Ni or, 
steels, Maurer’s result, is of importance. The author refers.to his difficulty 
obtaining austenite in a high carbon, steel by Osmond’s method, sycoess being 
obtained under incompletely defined to, 


1004. Nitrogen..in Eisen, 28. 
pp. 897-899, March 18, 1908. determinations of nitrogen in a variety 
of samples of steel and iron by titration. and calorimetric: methods, Notably 
smaller quantities were found in cast irons than those recorded by Braune 
[see Abstract No. 747 (1907)]. In cast irons the percentages of nitrogen 
ranged fram 00011,to 00068; Martin steel 00081 to 0:0068, Tropenas,steel 

1008. ‘The Iron-Carbon Syster. ‘Portevini.. 
Rev. de Métallurgie; 5. pp. 24-88, Jan., 1908. Metallurgie, 5. pp. 192+194 
Marchi 22,1908. Abstract.)—A general ontline..A line. P’E‘a ds suggested 
for the separation of- graphite, whith is deduced from published data. 
cementation. appear, from, diagram given, to be, 
per cent. carbon, 780° C.), E’ (0°7 per. cent, carbon, 780°), and in the 

1008; Selective: Bomters (Metallurgie, 
5.:pp. 201-202; April 6; 1908.)+-It: is: pointed ont that the introduction of the 
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Lumiéré process of colour photography will probably give impetus to the 
development of etching reagents which produce colour contrasts; as distinct 
from those which give rélief effects. Two examples are ‘reproduced (not in 
colours) to illustrate a point which, when it was observed, could not easily be 
demonstrated. Etched for 80 min! in 2 per cent. HCl in alcohol; an 88 per 
cetit. ferro-tungsten apparently consisted of two constituents. Again etched 
for 80 min. in a ‘dilute aqueous solution of potassium ferrocyanide, one of 


1007: Ales of Ca with A, Bh 8, Cu, Li: Dotiski. 
(aeitschr. Anorg: Chem. 57. 2 pp. 165-219, Feb. 15, 1908,  Metallographic 


Communication from the Inst. f. anorgan. Chemie d. Univ., Gittingen.)— 
Describes the study of the alloys by thermal and microscopic methods. Ca 
and Zn form the compounds CaZnj, CaZm,, CapZns, CayZn, and probably 
CaZn. CaZny and Ca,Zn; correspond to well-defined maxima at 717° C. and 
6807.C, respectively, while CaZn is the resuit of a reaction taking place in 
the sdlid Ca-rich ‘alloys at 815°:C.. Ca and Cd give rise to a mixture of two 
liquid -phases, between the compositions 12 and 64 per cent. Cd., above 
685° C. At this temperature the two liquid phases are in equilibrium with 
crystals of the compound CaCd which undergoes a transformation at 688° C., 
the change being aésisted by 'the presence of the Ca-rich liquid. The com- 
pounds CaCds, and, probably, Oa,;Cd;, are also formed in this series. At the 
Ca end of the series, solid solutions are formed up to a concentration of about 
per cent.Cd. Ca and Al form two liquid phases above 692° C. between 
‘Compositions 16 ‘and’ 48 per cent. Ca. From ‘the mixed phases, CaAl, 
separates at 692°'C.’' ‘The eutectic at the’Ca end of the series contains 8 per 
ent, Ca and solidifies at 610° Al-CaAl, eutectic contairis about ‘75 per 
Ny and solidifies at 548° C. Of the remaining alloys only those con- 
g comparatively smali quantities of Ca were’ investigated. ‘The Tl-Ca 
alldys, investigated ‘up'to 15 per cent. Ca, point to the'existence of two com- 
pounds, CaTl,; and probably CaTl. Owing to the formation of solid solutions 
the eutectic point is about 6° C. higher than the melting-point of Ti (802° C.). 
The alloys of Ca with Pb and Sn are quite analogous. Ca rapidly increases 
the melting-points of the metals and forms the compounds CaPb, and CaSnsy. 
The alloys with Bi, Sb, and’Cu were investigated upto 10 per dent. Ca. 
Their melting-points are lowered by addition of small quantities of Ca, 
but no definite died of were obtained. 
"4008: The Systém Cobalt-Sulphur. vit 6. 5. 
912-215, April 8, 1908. from: ‘the Metallograph. and 
Metallurg. Laborat.d. Kgl. Bergakademie, Freiberg.)—Gives the temperature- 
concentration diagram and microstructare from to 80 cent. sulphur. 
fn’ ‘this range five different constituents are recognised : (1) nearly pure Co; 
(2a) Solid solution of Coy in Co; (8) probably’ CoS ; (4) very 
There ‘is a eutectic of (1) and (2a), solidifying at 876°, and 
a‘ eutectic of (1) and per cent. 


1009. Relationship between Mobility a E. 
Raseh/ahd F:0W. Hintichsen. (Zeitschr. Elektrochem. 14. pp: 46-47, 


Jan. 81, 1908.)—If the logarithm of the mobility of an ion is multiplied by its 
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temperature-coefficient, the product is a constant which in, the,.case of 
15 univalent ions varies only from 0°0882 to 00404, mean value 00891, the 
ions NOs; and ClO; alone giving lower values, 0°0868 and 0°0874 respectively, 
In the case of 5 divalent ions Kohlrausch’s figures give a product ranging 
prodacts 00409, and 00414. 


1010, of Ionic Mobility in Waker ios Funclions of the 
Mobility itself. F. Kohirausch. (Zeitschr: Elektrochem, 14. pp..129-188, 
March 18, 1908.)}—The relationship put forward by Rasch and Hinrichsen 
[see preceding Abstract}, that the logarithm of the mobility is inversely pro- 
portional to the temperature-coefficient, can only be approximately true, since 
a graphical setting out of the two quantities shows that the curve given by 
the univalent elements does not pass through the points which represent the 
univalent complex ions, nor the polyvalent simple or complexions. There is 
also a theoretical objection to the formula, since the relationship a == Aflog! 
involves the logarithm of a number multiplied by the unit of conductivity, 
the logarithm of which has no meaning ; in other words, the relationship, 
even if true for the ordinary system of units, would break down altogether if 
the mobilities were expressed in a different system. In the case of ‘the 
monovalent ions three alternative formule are given, each of which shows a 
more exact relationship than that put forenrd by Rasch and Hinrichsen, 


1011, Coefficient of Ionisation of Water in Solutions +s Pure Hydrochloric 
Acid. E.Doumer. (Comptes Rendus, 146. pp, 687-690, March 80, 1908.) 
—Determinations of the relative volumes of hydrogen and oxygen liberated 
during electrolysis of aqueous sohitions of HCI, employing anodes of Hg or 
Ag, which fix the chlorine, give an ionisation Coefficient of 0°662, which is 
independent of the intensity of the current and of the strength of the solution. 


1012. hocaniauntlabeiinaaad the Hydrogen Electrode in Solutions of Lead 
Salts and the Existence of Univalent Lead Jons in Aqueous Solutions, H, G, 
Denham and A. J. Allmand. (Chem. Soc., Journ. 93, pp. 424-427, 
March, 1908.)—The authors, show, that the hydrogen electrode cannot be 
employed to determine the hydrolysis of lead salts, since it effects the reduc- 
tion of the bivalent to the univalent lead ion, When a column of lead. is 
placed in a solution of lead acetate, the upper partiof which is heated and the 
lower part left at the ordinary temperature, a thermo-cell is formed, the current 

flowing from the hot solution to the cold and causing the deposition of traces 


1018. Hyjdrdgen’ Peroxide Cell. H. T. ‘Barnes aad. w. Shearer. 
. Phys. Chem, 12. pp. 165-162, March, 1908.)—It has been shown pre- 
viously {see Abstract No. 1852 (1904)] that an aluminium electrode has a 
much greater ‘potential in air~-charged water than in water free from air. 
Magnesium does/not show this effect, so the authors have used the combina- 
tion Mg-Als(SO,)s-Al in order to study the effect: of different electrolytes on 
the potential of the Al electrode. The addition of HsO, increased the voltage 
of the combination by more than 1 volt ;:on closed circuit the emf, and 
VOL. XI. 2c 
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value there was a gradual fall, but the addition of peroxide again sent, the 
e.m.f, and current up to the maximum. The direction of the current in the 
cell showed that the gradual rise was associated with the removal of the high- 
resistaricé surface film from the Al, and that the fall was associated with a 
depletion of the H,Qy, or O-ions, around the Al surface. Shaking the cell 
always sent the e.m.f. up a little, but not so much as adding HsO;. These 
experiments with HO; gave the clue to the action of an Al electrode in air- 
charged water. It was found that in such water H,O, is sas reper’ partie 


probably to. the: equation:— 
+. 6HiO + 80s = Al(OH)s + 


Air-free water gave no formation of 
a similar manner. | TSP. 


J 


1014. Kathode Volatilisation, in Rarefied Gases. v. Kohischiitter and 
T. Goldschmidt. (Zeitschr. Elektrochem. 14. pp, 221-235, April 24, 1908, 
From the Chem. Inst. d. Univ., Strassburg.)—The continued experiments 

 feompare Abstracts Nos. 1278 (1906) and 99 (1907)] confirm the general con- 
clusion, that the kathode. volatilisation is essentially chemical in nature, and 
that endothermic, volatile metallic compounds, are formed which are subse- 
quently decomposed again. ‘The reaction takes place between the metal and 
the positive carriers of the glow discharge which originate in the negative 
glow layer, and which strike the kathode with kinetic energy ¢ = «K, where 
eis the positive unit charge and K the fall of potential ; this energy is in itself 
great, compared to the mean ic energy of gas tholecules, ae is all the 
more powerful because direct Granquist had already shown for low 
potentials that the loss of weight of ‘a kathode is proportional to ‘the kathode- 
fall, and Holborn and Austin had demonstrated that the rate of volatilisation 
was related to the atomic weights of the metal. The authors prove that the 
inert gases helium and argon fit in with the other gases, Tlie experiments 
are made at a pressure of about 1 mm. with the intérmittent currents from an 
induction apparatus at 2,900 interruptions per min., and with disc kathodes 
backed by mica.’ There is a certain ‘fesemblance between the kathode 
volatilisation and the ordinary disintegration of metals by strong currents, 
but there is no real analogy. «The volatilisation is not causéd by theescape of 
occluded gases (Berliner), Kathodes of large area do not behave uniformly, 
as Wehnelt had already observed, who divided a kathode into a central disc 
surrounded by a ring part of the volatilised metal may be condensed on the 
kathode, as Holborn and Austin had noticed. The pressure in: the bulb 
always decreases on passing the discharge, particularly in the case of O and 
N; metals like Al and Fe combine directly with the gas, the noble metals 
ate first volatilised. The pressure decrease is slight in the case of He and A, 
in which it is practically confined to an initial fall. The order of volatility is 
Al, Fe, Cu, Ag, Pt; Au, the same forall ithe gases examined, H, He, N, O, A; 
this order of the metals iis that of their equivalent weights. It will be seen 
that this order remains the same, whether we take the valencies Al™, Fe", 
Cu, Pt), or Al™, Fe™, Cu", Pt'¥ ; other metals are not mentioned. The order 
in which the gases attack the metals is that of their atomic weights, and is the 
same for all the metals. In the previous experiments the gas pressure had 
occasionally increased during the discharge, probably owing to an electrolysis 
of surface films of hydroxides; this observation has not been repeated. 
Accessory reactions were sometimes noticed, however; there was some 
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sparking between the kathode and the mica, and between, the: kathode lead 
and its sheath of glass tubing ; in those instances the pressure tose ee 


1015. Anodie Polarisation by Nitric: Acid. w. H. Schell: 
haass. (Zeitschr. Elektrochem. 14. pp. 121-127, March 6, 1908. From the 
Inst. f. Elektrochemie u. techn. Chemie d. Kgl. techn. Hochschule, Stuttgart.) 
—In former invéstigations on the réle played by Caro’s acid in the electro- 
lytic formation of persulphuric acid, contradictory results have been obtained 
for the influence of nitric acid.’ In one case the yield of persulphuric acid 
was increased, whereas in another it was decreased. In order to find an 
explanation of this discrepancy the author has investigated the anode 
tials of a series of mixtures, in differetit proportions, of sulphuric and ‘nitric 
acids, the current-yield of persulphuric acid being determined at the same 
time by comparing the oxygen evolved at the anode with that obtained from 
a gas coulombmeter in the same circuit. Three sets of experiments were 
made to find out the influence of acid concentration, the current density at 
the anode being 0°05 amp./cm.’. With mixtures of and n 
4n.H,SQ,; and 4n.HNOs, 10n.H,;SO, and 10n. HNO,, it was found: that 
there was a maximum in the curve showing the relation between anode 
potential (ordinates) and concentration of the acid mixture (abscissz), this 
maximum occurring at smaller nitric acid concentrations the greater the 
acidity of the mixture.’ Further measurements were then made to find the 
effect of current density on the anode potential, using mixtures of 10n . acids, 
and current densities of 0°05, 026, and 0°56 amp./cm. With incfeasé in 
current density the amount of ‘nitric acid necessary to give the maximum: in 
the above curve becomes less and less. A maximum in the curve always 
corresponds to'a max. yield of persulphuric acid, and the former discrepant 
results are due to the different acid mixtures dnd the different current densi- 
ties used by different observers. The results obtained with pene: 2 


INO} + = + = HNO, + HNOs T, SP. 


1016. Theoty of Suspertension in the Electrolytic Deposition of a Gas. H. G. 
Mdller. (Ann. d. Physik, 25, 4. pp. 725-744, March 81, 1908.)—The outline 
of a theory of supertension as a consequence of molecular attraction is given ; 
it is based om yan der Waals’ and Bakker's ideas that the limiting surface 
between a liquid and its vapour is not discontinuous. From these considera- 
tions relations between ‘the supertension, the capillary constants (the angle of 
contact of a gas-bubble with a surface, and the surface tension of the electro: 
lyte against air), the surface condition of the electrodes, the polarisation, and 
the surface tension of the electrode against the electrolyte are deduced, 
The angle of contact of a gas-bubble is found to form a safe criterion for the 
surface tension of solid metals. For details of the methods of measurement 
the original paper should be consulted. The results of these measurements 
are as follows: The influence of the electrolyte on the supertension is shown 
by the fact that the curves giving the relation between the surface tension of 
the ‘electrolyte against air, and the temperature and the supertension and 
temperature run parallel. This was shown (1) by measurements on mercury 
at different temperatures, The two curves can be superimposed by a simple 
geometrical construction. ne By measurements on copper and silver at 
different temperatures. The angle of contact of the gas-bubble’ gives a 
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measure of the influence of the electrode on the supertension; the ‘two 
always run parallel. ‘This was experimentally verified at different tempera- 
tares for Cu, Ag, Ni, and Hg, the surfaces of which metals had either been 
specially cleaned or madedirty. The angle of contact @ and the supertension 
4: follow the law Ae= (ee? The constants a4 denote the charac- 
teristic properties of gas and electrolyte. For the combination 
Hy SQ,, a = 00264 and’) = 9, 6 being measured in degrees and 4s in volts. 
In consequence of the excellent agreement of the measurements with the 
formula a very convenient method for determining supertension is given. 
The theoretical parallelism between angle of contact and polarisation was 
tested by measurements on mercury, and it was proved that the angle of 
contact gives a measure of thealteration in. the surface tension. The method 
was used for obtaining the Lippmann curve for a solid metal, viz., nickel. 
The curve points to a maximum at 0°38 volt, and the. result is in accordance 


Studies on the Silver Coulombmeter. L. H, Duschak and G. A. 
Hulett. (Amer. Electrochem. Soc.,, Trans. 12. pp. 257-298; Discussion; 
pp: 208-295, 1907.)}—The authors have taken up the study of the silver 
coulombmeter\and publish their preliminary results. The deposit of silver 
from a'‘solution of silver nitrate free from air and ina vacuum is distinctly 
lighter than one formed in air. Further, the silver deposited in a porous-cup 
coulombmeter contains a $mall amount of an impurity which is not merely 
enclosed motherliquor. ‘The authors have succeeded in oveising results 
which are-trustworthy to, within J. part in 100,000. | 


1048. ‘Decomposition of Platinuse by an.Alternatiag Current. Graes. 
(teabither Rotten, 88: p. 975, 1907. Chem. News, 97. pp. 62-68, Feb. 7, 1908.) 
+ When an alternating current of 1 amp. at 120 volts aa 50 alternations per 

sec. is passed for some hours through potassium carbonate containing a little 
potassium nitrate maintained at a yellow-red heat in a platinum crucible, the 
Pt is attacked and needles resembling graphite appear at the Pt electrodes. 
On cooling the mass is found to contain a brown powder, 6 gm. of which is 
obtained for every 14 gm. loss in weight of ‘the crucible and electrodés. 'No 
Pt cari be obtained from this powder by igniting it in hydrogen in a magnesia 
crucible ; it is soluble in hydrochloric acid, but after ignition only in nitro- 
‘acid, and it gives with liydrogen sulphide a: precipitate the 

filtrate from which deposits a red, platinum-free powder on evaporation. 
From the properties of these two ‘substances the author concludes that the 
Pt undergoes decomposition’ by the alternating current, giving the brown 
oxide of a new substance, the red powder representing the corresponding 
hydroxide. ‘When all the»products of the electrolysis are precipitated by 
sulphide and the precipitate reduced by heating in hydrogen, the 

total weight of substance obtained is about 15 per cent. less than the loss ‘of | 
weight of crucible and electrodes. Platinum with normal properties could 
not be detected in the molten mass after electrolysis. | Experiments in: which 
the conducting liquid was either fused of 
1019. Blectrolytic Valve Action of Niobium: Physits 
25. pp. 775-782; March 81, 1908... Communication: from. the: Physikal.- 
Techn, Reichsanstalt.)}— Experiments with various irregular masses of niobium 
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(the only form obtainable) show that the behaviour as regards valve action is 
very similar to) that of tantalam [see Abstract No, 1260 (1907)}. , It, iggeonr 
sidered probable that the valve effect would also be obtained with, the metals 
Sc, La, Y, Yb. Finally a generalised scheme is put forward which attempts 


(Journ. Phys. Chem. 12. pp. 180-206, March, 1908.)}—The electrolytic) corro: 
sion of the series if solutions of sodium hydroxide, sulphate, nitrate, chloride, 
carbonate, acetate, oxalate, and acid and alkaline nitrate was determined in 
the light f the constitution ‘of ‘the alloy’ as given by Curry {see Abstract 
No. 2116 (1907))}. The acetate ard oxalate dissolve the @ phase mest readily, 
Tartrate dissolves y most easily. CuAh and » are practically insolable-da 
these organic salts. In the nitrate and sulphate «is most: soluble, followed 
by e and y; in chloride is rather more soluble 'than«. In. NaOH ia, 7; ande« 
are practically insoluble, but CuAl, and » are readily soluble.. There is pracy 
tically no corrosion in carbonate solution.’ There is a tendency for the high 
Al bronzes to become what ‘is termed “alui¢;” except in chloride and nitrate, 
and patticularly in the organic salt solutions: This corresponds! to the 
passive state in Other metals, but there is in addition an intertuption ofthe 
current through the insulating ‘effect of the layer of aluminium oxide formed 
on the anode. ‘The phases which offer most resistance to corrosion are those 
which have the’ poorer physical properties. It is probabie; that the alloys 
containing from 10 cent. Cu wl prove very serieabe in 


1021. Influence of, Temperature on the E, lytic Pr lion of Capper 
Nitric Acid... J, R. Withrow, (Am 881-887, 
March, 1908. Contribution from the Chem. Ohi State }-Using 
stationary electrodes (dish kathode and spiral anode) a current density 
0:08 amp./dm.’, it is found that at a temperature of vey °C. even the smallést 
amounts of nitric acid have,a tendency to retard the electrolytic precipitation 
of Cu. ., The:solution used had a volume of 125 c.cm, and contained’0-25 gm. 
Cu... The, presence of nitric acid is, nevertheless, ‘desirable because of. its 
_ beneficial effect on the character of the deposit. Usually increased tempera- 

ture means accelerated precipitation, but with the low-current, strength and 
conditions here used the reverse is the. case owing the 


j 28 vit to 
1022. Electrolytic Separation of Copperend Silver. H. W. Gillett. (Amer. 
Electrochem. Soc., Trans. 12. pp. 265-256, 1907.)}—A good deposit of silver 
‘can be obtained from an ammoniacal tartrate solution if\ care is taken to 
rotate one of the electrodes sufficiently rapidly. The author used a Classen 
‘dish as kathode' to disc as anode; the number of. tevs. 
‘per mim. of thé anode is not'/given. ‘The density useds.was 
045 amp./dm42, and the temperature 70° C.. The method: cam beiused 
‘to separate Ag from Cu’ by grading the potential. The voltage 
varied from 1°85 to 1°60’ volts at 20°C., the ‘solutions ‘containing 01161 gm. 
‘Cu, 0°1421 gm. Ag; 7 gm. tartaric acid, and 26 com. amnionia per 120 c.cm. 
‘It was not found: possible to obtain: good deposits of copper after the — 
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1028. Electrolysis of Copper Sulphate, with Utilisation of Sulphur Dioxide. 
K. Reiniartz. | (Metallurgie, 5. pp. 202-205, April 8, 1908. Communication 
from the Inst. f. Métallhiittenw. u. Elektrometall..d. Kgl. Techn. Hochschule, 
Aachén.)}—The author finds that by leading the gases resulting from the 
roasting of the ore into the bath; not only can the copper be obtained from 
impure sulphate liquor, but the general result is advantageous. From 60 to 
65 per cent. of the oxygen appearing at the anode reacts with the gases. A 
theoretical current yield is thus obtained with solutions containing iron, and 


1024. Electrolytic Reduction of Titanium Sulphate Solutions, B. Diethelm 
and F. Foerster. (Zeitscht. Phys. Chem, 62. 2, pp. 129-177, March 17, 1908, 
From the Laborat. f. Elektrochem. u, phys. Chemie an d. techn. Hochschule, 
Dresden.)--In aqueous solutions of the sulphate the electrolytic reduction 
of tetravalent Ti gives only trivalent Ti,as has already been found in the case 
of the chloride. The process of reduction is influenced to a very great 
extent’ by the material of the kathode; the current-yield is far better with 
kathodes of Pb and Cu than with smooth Pt. With each of these electrodes 
the reduction is complete, but with platinised Pt the amount of reduction 
depends on the composition ‘of the electrolyte, and in some cases it is not 
complete, although in all cases the current-yield is very good. The determi- 
nation of the electromotive behaviour of titanous-titanic solutions has shown 
that the incomplete reduction at platinised Pt electrodes is due to the forma- 
tion Of the equilibrium Tis’ + H 22> + When titanium sulphate is 
teduced without the evolution of hydrogen, the kathode potentials and their 
alteration with the current density vary considerably with different electrodes ; 
the current density-potential curve is much steeper for platinised than for 
smooth Pt ; for Pb and Cu kathodes the curve is considerably displaced in 
the direction of a more positive kathode potential. ‘ The velocity of the elec- 
trolytic reduction of titanium sulphate at smooth Pt kathodes is much less 
than at platinised Pt ; in the former case the velocity is further teduced by 
strongly charging the electrode with hydrogen. At lead kathodes the 
reducing agent is electrolytically deposited and finely-divided lead, whereas 
at copper kathodes it is probably a compound of Cu and hydrogen. The 
influence of the mateérial of the kathode is’sitnilar to that in electrolytic 
reductions where the oxygen or hydrogen content of the substance reduced . 
is.altered. It is probable that electrolytic reductions which are accompanied 
by a change in ionic chatges are due to a secondary action of the hydrogen, 
or of the metal of the electrode; which is primarily deposited. A simple 
of tis electric as indicated the 


dows act general take pace he, 


| 1025, Blectrochemical Methods jor the Onolilative pi Quantitative Determi- 
nation of Free Silicon. W. BR. Mott. (Amer. Electrochem, Soc., Trans. 12. 
pp: 241-246, 1907.)—-The free silicon is determined by treating the material to 
be analysed with metallic fluorides, such as copper fluoride, silver fluoride, 
&c. | The solid Si eclectrochemically ‘replaces the metal in solution, which 
metal)is deposited and may then be weighed, or it may be dissolved and 
determined by the ordinary methods of quantitative analysis, The method is 


not interfered with by the presence of silica, silicates, metallic oxides, free 
é¢arbon, or silicon carbide. T.S. P. 
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1026. Electrolytic Estimation of Nickel in Nitrate-solution and its Separation 
from Copper. ‘A. Thiel, (Zeitschr. Elektrochemy 14. pp, 201-208, April 1%, 
1908," Chem. |Inst/.d. Univ., Minster, March’.20, 1908.)—-Nickel can, be 
quantitatively deposited from an ammoniacal nitrate solution if .care is taken 
to get'rid of all the nitrite and to have a large excess of ammonia present. 
The nitrite may be expelled by boiling the dilute acid solution before the 
addition of ammonia, or else by the addition of urea, but, the latter, method is 
not so good, since it introduces organic matter into the solution, .In such 
solutions, however, Pt anodes are strongly attacked, towards the-end of the 
electrolysis, when they are no longer covered with a protecting layer of nickel 
oxide, and the Ni results are too high... This error can be obviated by using a 
straight piece of iron wire, which has been. made passive, as the, anode. 
Satisfactory results were obtained from solutions containing only Ni and from 
solutions containing both Ni and Cu, the Cu being, first deposited from the 
acid solution. The author calls attention to the fact that the test for 
quantities of Ni by means of ammonium sulphide is not trustworthy in 
strongly ammoniacal solutions. [See Abstract No. 1482 (1907).] T.S. P. 


1027. Electrolytic Determination of Bismuth. F. J. Metzger and H. T. 
Beans. (Amer. Chem, Soc., Journ. 80, pp. 589-592, April, 1908. Contributed 
from the Havemeyer Lab. of Columbia Univ.)}—Bismuth can be satisfactorily 
deposited electrolytically as follows : The nitrate solution is made just alkaline 
with sodium hydroxide and the precipitated bismuth hydroxide dissolved, by 
means of acetic acid; the whole operation being carried out in» the cold. 
Boric acid is then added to the solution, and the electrolysis carried out'with 
a rotating kathode. Details of one experiment are as follows : 0°3069gm_ Bi 
as nitrate taken. After making just alkaline with sodium hydroxide, 80 c.cm. 
of 50 per cent. acetic acid were added and 2 gm. boric acid. The volume of 
the solution was 250 c.cm. ; yoltage 1°76-2'56 volts, and current 0°2-0°175 amp., 
with kathode area of 40 Cm.*;' temperature 76° C., and time 2 hours: 20-tiia.; 

error —00001 gm. The voltage remains constant until all but the last trace 
of Bi has been deposited, when it begins to rise rapidly to a maximum, at 
which it again remains constant. The deposit is smooth, compact; and 
adherent, having the characteristic colour of the metal. Accurate results 
can also be obtained without the addition of boric acid, but towards. the!end 
of the experiment the deposit becomes ‘granular and less adherent:""TuS. P. 


1028. Electrolytic Estimation of Antimony. ‘O. (Zeitschr. Blek- 
trochem. 14. pp. 257-268, May 8, 1908.)}—The recent work on the electrolytic 
deposition of antimony from alkaline solutions of its thio-salts [see Abstracts 
Nos. 988, 1265, 1777 (1907)] has shown that the ‘weight of the deposit i is always 
in excess of the theoretical, although Classen in his first experiments ‘6n' the 
subject obtained very satisfactory results. ‘It is pointed out that Classen used 
smooth Pt dishes on which to deposit the Sb, whereas recent workers have 
used either roughened or gauze electrodes, and from theoretical considera- 
tions, supported by experimental evidence, the author comes to the conclusion 
that this is the explanation of the divergent results. Experiments were made, 
using Pt dishes the surfaces of which were (a) smooth, (6) slightly roughéned 
(rough to the touch), and (c) deeply ‘roughened or etched (velvety to the 
touch), and it was found that good results could’ only be obtained in the first 
two cases. With smooth dishes it was not advisable to deposit more than 
01-015 gm. Sb, otherwise a powdery deposit was obtained, but with slightly 
roughened electrodes as much as 0°8 gm. Sb could be satisfactorily deposited. 
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‘electrodes did not give trustworthy results, nor. could the methods of 

d electro-dnalysis with rotating electrodes be relied on. The composition 

of the electrolyte used in the experimetits was as follows : Metallic Sh was 
dissolved ih 1-8-2 ¢.cm. concentrated sulphuric acid per 0-1 gm. metal ; ‘the 
cold solution was dituted with water and then concentrated sodium hydroxide 
added, leaving the solution just acid. 80 c.cm. of sodium sulphide solution 
(sp. gr. 1‘14) and 80'c.cm. of 80 per cent. potassium cyanide solution were 
then added) and the whole dilated to 150 ¢.cm. The electrolysis was carried 
out at 60-70°C., using 1°2-1°8 amps. ‘at 1:1-1°4 volts, Higher temperatures 
‘and currénts coiild fot be uséd, nor could the voltage exceed otherwise 
‘spongy deposits resulted, and the results were high. Excess of sodium 
hydroxide must on no account ‘be used, otherwise it is necessary to dissolve 
the déposit ina solution of sodium polysulphide, and redeposit the Sb in 
T. P. 


Mathematics oft the Triduiction. Gin. (Amer. Electrochem. 
Trans. 12.’ 97-112 ; Discussion, pp. 121-115, 1907. Translation.}—On the 
ordinary assumptions, ‘formulse are worked out giving the relations between the 
power and resistance in the secondary and the phase-difference of the furnace as a 
transformer. The reluctances are calculated for furnaces of two types: (1) Primary 
windings placed on the outer vertical members of the iron cores, (2) Primary wind- 
ings.:on\:the upper horizontal,_members. The second is shown to be preferable 


1080) af tea Option’ Properties of, Dissolved Substances. 
C. Chéneveau. (Comptes Rendus, 145. pp, 1832-1334, Dec, 28, 1907.)—Whilst 
the molecular refraction of solids and liquids varies considerably with the tempera- 
ture, the corresponding shown to be 


Heat of Dilution of Aqueous Salt Solutions.. L, Bishop. (Phys. Rev. 
*. pp. 169-176, Feb., 1908,)-——-The author describes a calorimeter for the determina- 
tion of the heats of solution and communicates some of his results. In the case of 
potassium chloride he states NERS heat of so 


4082; Contribution. t0,the, Theory. of Solution. {Accad. Lincei, 
Ati, 17, pp. 862-869, March 15, 1908. \—The author has re ed | some experiments 
of Soret in,1879, in which the upper part of a vertical column of various saline solu- 
tions was, heated, whilst the bottom remaitied ‘cold, and the relative strengths’ of the 
solution in the hot and cold portions determined. ‘Experiments with NaCl and KCI 
results which fally confirm van't Hoff’s theory of solution. W. H. Si. 


Mercury Kathode for Electrolytic Purposes, Stabling. ‘(Blektrochem. 
‘Zeitechr, 15; pp. 81-83, May, 1908,.)—-A. description is given of different forms of 
electrolytic apparatus in which a mercury kathode is. used, the mercury being 
separated from the electrolyte by .a sieve partition of non-conducting material. 
Such apparatus can be advantageously used for the electrolytic treatment’ of sdlu- 
covered with water, a solution of sodiam hydroxide results 
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